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ABSTRACT OF DISSERTATION

CONSUMER MEASURES OF LOCAL FOOD SYSTEM PERFORMANCE AND
SHOPPING BEHAVIOR ACROSS COVID
This dissertation consists of three essays: In the first essay, we utilize a Principal
Component Analysis (PCA) to measure the residents’ perceptions of the local food system
performance. Local food system (LFS) components are classified into related measures
that may help explain the overall performance scores provided. LFS performance measures
are explored across 15 different communities in the U.S. South. The second essay explores
the awareness and performance differences toward farmers markets, including the markets
themselves and the corresponding local food product quality, product diversity, and
markets infrastructure across different age-range groups and community sizes in Southern
states. Finally, in the third essay, we use the nationwide consumer survey data collected in
Fall 2020 and cluster analysis to specify consumer segments profiled by food values and
demographic variables to measure their changes in dollars spent on Food-at-Home and
Direct-to-Consumer market channels during the pandemic.
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INTRODUCTION
1.1

Contextualizing Local Food System in the United States
In recent decades consumer demand for locally grown, marketed, and consumed

food has increased. Consequently, policymakers and stakeholders in local food systems
(LFS)are looking for ways to evaluate and improve their market opportunities. LFSs
include different market channels and stakeholder groups that interact to bring locallygrown and produced food to nearby markets. LFSs represent a specific segment of the
broader agricultural food system in the U.S. (The National Agricultural Law Center, n.d.).
LFSs involve production, processing, marketing, distribution, selling, food consumption,
and managing food waste. LFSs localize economic interactions between producers and
consumers to contain social relationships and environmental management, focusing on a
specific geographic area (Hendrickson, 2022).
There is no official definition for local food, and its definition varies based on a
combination of different criteria, including geographic distance, shopping, commuting,
transportation patterns, and the food distribution process. However, food is generally
identified as local if 1) food is grown, raised, distributed, and marketed close to the final
consumption destination, 2) food is transported through a short supply chain with more
emphasis on selling them in direct-to-consumer market channels, or getting fewer
intermediaries involved rather than selling in conventional food markets, and 3) food
offered by specific farm labeling, packaging, and advertising (Martinez, 2010; Tropp,
2017).
Local food makes up a small but growing share of the U.S. total agricultural sale
(Martinez, 2010; Tropp, 2017). A USDA study reported that 163,675 farms (7.8 percent
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of U.S. farms) were engaged in LFSs and marketed their products through direct-toconsumer (DTC), hybrid, and intermediated marketing outlets (Low et al., 2015).
According to Economic Research Service (ERS) and data from the agriculture census,
local food sales increased to around $6.1 billion in 2012 (Tropp, 2017). Furthermore, farms
involved in selling products through DTC markets were more viable channels in business
from 2007 to 2012 (Low et al., 2015).
Local food has become a more mainstream consumer preference. This trend is an
important driver for retailers and restaurants offering locally-grown products (Tropp,
2017). Consumer motivations for purchasing local food arise from the perception of the
quality and freshness of these foods and marketing practices that support the local
economy (Martinez, 2010). Additionally, local products may be appealing if they mitigate
concerns related to safety, sustainability, and transportation costs (Onozaka and Thilmany,
2011). Farmers promote specific consumer values to take advantage of increased consumer
demand for local produce and benefit from the economic opportunities related to
community-based or LFSs features. The short supply chain attributed to local food has
raised consumers’ awareness of transparency surrounding LFSs (Feldmann & Hamm
2015).

1.2

Developing Local Food Systems
In community-based food systems, due to the economic scale and financial

limitations, small and mid-sized producers are more likely to participate in the local food
markets than in larger national supply chains (Hendrickson, 2022). Consequently, LFS
advocates and stakeholders are searching for opportunities to develop these systems by
increasing sales and marketing activities and expanding access to local markets and shorter
2

supply chains (Thilmany et al., 2016). Private and public agencies are contributing
financial support to the expansion of LFS, particularly concerning the development of the
local economy and enhanced farm vitality (Thilmany et al., 2016). For example, due to the
large numbers of small-scale farms, Southern land grant universities (LGU) are
specifically in collaboration with experiment station directors and extension directors in
addition to other stakeholders to assist in the development of the LFS in the South (Palma
et al., 2013).
The U.S. Department of Agriculture (USDA) is one of the largest supporters of LFS
development. They have been encouraging local food system development by funding
projects and initiatives that increase the welfare of consumers and producers, as well as
increasing access to food options and creating new markets for small and mid-size
producers, especially in rural areas. Due to supply chain disruption and the lessons learned
from the COVID-19 crisis, this focus has intensified. The USDA’s goal includes
expanding a more resilient food supply chain that simultaneously builds market channels
for consumers and producers and decreases carbon pollution. The USDA Agricultural
Marketing Service (AMS) has invested over $64 million in 185 grant projects to develop,
coordinate and expand local and regional food systems in 2022. The funding runs through
Local Agriculture Market Program’s (LAMP) Farmers Market and Local Food Promotion
Programs (FMLFPP) and the Regional Food System Partnerships (RFSP) grant program.
Funding is awarded to the farms and institutions that enhance the community access to
fresh, locally grown food that amplifies marketing channel opportunities for local and
regional food farmers (USDA AMS, 2022).

3

FMLFPP is implemented through the Farmers Market Promotion Program (FMPP)
and the Local Food Promotion Program (LFPP). FMPP projects aim to support direct-toconsumer market outlets like farmers markets, road-side stands, agritourism activities,
community-supported agriculture programs (CSA), and online sales. In 2022, $13 million
was awarded by the FMPP program to 55 projects working towards capacity expansion or
community development training and technical assistance to identify priorities. The
project highlighted establishing an online ordering system and developing delivery
mechanisms for online orders boosting low-income consumers’ access to fresh and healthy
foods. The LFPP program targets local and regional food systems marketing local products
through intermediaries in indirect outlets. In 2022 LFPP awarded $31.8 million to support
the processing, aggregation, distribution, and storage of local and regional food products,
promoting value-added foods and mitigating regional food chain coordination barriers
(USDA AMS, 2022).

1.3

Impact of COVID-19 on Local Food Systems and Consumer Demand
The resilience of the LFS is one of the important benefits that enable communities

to tolerate and be more prepared for challenges to the food supply inflicted by the crisis.
The recent COVID-19 pandemic substantially disrupted the agri‐food supply chains and
the food system’s capability to deal with the related challenges. To address these
challenges, communities are starting to shift toward local and regional food systems for
community economic development and job creation (Hammon & Currie, 2021).
Communities that developed the local food supply via local producers, community
gardens, food preservation, and food hubs were better able to manage a secure food supply
during the pandemic. Local and regional food systems are a critical feature of resilient and
4

equitable communities (Hendrickson, 2022). These systems can generate new markets for
value-added food and also can adjust their capacity according to the needs of their local
community. The systems also can fortify and create diverse supply chains that provide
farms of all sizes with open competition and more fair markets (Thilmany et al., 2021).
Exploring consumer food buying behavior appears to be important in understanding
how the food supply chain was affected by the event of the pandemic. The mandated social
distancing restrictions caused by the COVID-19 pandemic and the consequent economic
disruptions significantly affected where, how, and what food U.S. consumers bought in
2020. In the U.S., before the pandemic, monthly expenses spent on food were about $137.4
billion, which decreased to $105 billion in April 2020. Once the stay-at-home orders were
put into effect, the demand for restaurants and other food service establishments fell, while
the demand from grocery stores escalated since consumers were unaware of how long the
COVID-related restriction would last. This trend was compelled by a sharp reduction of
$36 billion in spending in the food-away-from-home (FAFH) industry, like restaurants and
other food service establishments (USDA ERS, 2020). The abrupt shift to purchasing foodat-home (FAH) overwhelmed supply chains and retail food systems with logistical
challenges. Moreover, consumers sought other food markets if they were not able to find
the product in traditional food markets. Local and regional food markets experienced a
loss of lost institutional buyers and attraction of new consumers (Thilmany et al., 2021).
Finally, local market channels have the potential to alleviate food access problems,
specifically by providing technical and financial assistance to help communities grow and
process their own food and create jobs (USDA, 2017). Additionally, with the growing
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demand for local food, national, state, and local policymakers pursue expanding the LFS
in different communities corresponding to their recognized priorities.

1.4

The Structure of the Dissertation
This dissertation includes three essays. The first essay discusses the residents’

perception of the LFS in the U.S. South. We expected that LFSs function through
interactions between specific components in different communities. We collected data
through the survey over 2018-2019. We asked respondents to rate the performance of 25
components of their LFS on a 5-point Likert scale. I applied three analysis steps, including
the mean performance of the components, Principle Component Analysis (PCA), and
logistic regression.
I first computed the mean performance of the LFS components to compare the
performance difference of LFS in different communities. Overall, consumers in larger
communities perceive the LFSs as more well-performed than in smaller ones. To
understand how each component contributes to the overall vitality of LFS. I then ran
separately ordered logit regressions for smaller and larger communities. However, the
explanatory variables experienced multicollinearity issues. To deal with this issue, I used
PCA before running the regressions to generate new and fewer that were uncorrelated. The
regression analysis suggested that residents link the LFSs’ overall vitality to different
components in various communities even though they perceive those components as not
necessarily meeting their expectations for performance.
Local components associated with food access and local government support are
statistically related to resident perceptions of overall vitality. At the same time, the
performance of these components was rated the lowest compared to other LFS aspects.
6

Components related to access to local food through indirect market channels rated almost
the highest, yet residents did not perceive them as vital factors for the vitality of LFS as
much as others, like food access and local government support aspects.
To the best of our knowledge, there is no research conducted to explore the
performance of LFSs with such a comprehensive set of corresponding attributes. Our study
contributes to the LFS body literature in a unique way that simultaneously discusses the
performance and importance of the components of the LFS. The research outcome benefits
the development, coordination, and expansion of target attributes that residents believe can
significantly contribute to the vitality of the LFS in their communities.
The second essay discusses residents’ awareness of and performance evaluations
of farmers markets. I used a Heckman-ordered probit model to jointly estimate the
awareness and performance of the markets in an attempt to identify a demographic of
residents who are more aware of these markets and who rated the performance high. To
design effective marketing strategies, any business needs to identify the consumer
demographic to better meet their expectations. Results from the Heckman model show
varying levels of awareness and perceived performance of these markets across different
age groups. For instance, younger consumers are more aware of but less satisfied with
these markets than older consumers. Thus, different marketing strategies are needed to
attract potential consumers from all generations. Two streams of strategy can be
developed: 1) raising awareness of consumers who are unaware of these markets and 2)
recognizing residents’ expectations to better address their needs.
The final essay investigates trends in consumer purchasing behavior, specifically
changes in food spending in FAH and DTC market channels before and during COVID-
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19. Consumers heterogeneously place weight on different values when they shop for food.
Considering this, I aimed to identify different consumers based on their perception of food
value systems and their demographic information. Then I measured the changes in food
expenditures at different market channels during Covid-19. By applying cluster analysis,
I identified five groups of consumers with different values. Overall, consumers rated farm
production and sourcing values lower than the other two food value categories, including
community/social concern and consumers self-interest. Consumers from all clusters were
concerned about food prices, health issues, and safety protocols implemented by food
retailers. The findings present that all clusters increased their expenditure on FAH,
however, they had different behavior regarding attending farmers markets and shopping
for food from this market channel. In short, consumers’ personal characteristics and
perceptions of food values influenced their purchasing behavior during the pandemic.
The first two essays are based on the data collected for a USDA-NIFA project
involving designing and measuring a local food vitality index for communities in the U.S.
South. The research aims to identify factors building vibrant food systems in different
communities by measuring place-based consumer preferences for LFS attributes and
prioritizing strategies to address obstacles and opportunities for market diversification and
growth.
The third essay is developed based on two national consumer surveys collected by
Colorado State University, funded by USDA-AMS, in partnership with the University of
Kentucky and Penn State University. This study contributes to the existing literature by
collecting a large national consumer survey dataset focusing on understanding shifting
consumer food spending patterns in FAH and DTC market channels. Identifying features
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and values of consumers shopping from various market channels provides practitioners
insight into food marketing channels, assisting them in strategizing for a post-pandemic
era, like implementing values-based marketing.

9

MEASURING RESIDENTS’ PERCEPTIONS OF THEIR LOCAL FOOD SYSTEMS IN
THE SOUTHERN U.S.
2.1

Introduction
Local foods have become a significant component of U.S. agriculture to respond to

the growing demand for these products. Consumers are becoming more interested in
knowing about the individual producers, their production methods, and the provenance of
food products (Feldmann & Hamm 2015). In 2019, Nielsen research reported that nearly
half of the consumers stated buying local foods matters to them. Consumers determine
local cut-off points differently by category and by product, for example, shoppers define
some products as local if products are produced in their cities, and for other products, local
means being grown within the state (NielsenIQ, 2019). In addition, they may perceive or
require LFSs to 1) be environmentally friendly, 2) provide access to healthier food, 3)
support the community economy, and 4) facilitate broader food system resilience
(Telligman et al., 2017; Rossi et al., 2018).
Because of these different consumer values, LFSs are dynamic and have many
definitions. Many stakeholders define these systems based on local context (Cranfield et
al., 2012; McFadden, 2015; McCaffrey and Kurland, 2014). Commonly, the distance
between the source of products and consumers is used to define products as locally grown
or raised (Selfa and Qazi, 2005; Martinez, 2010; Adams and Adams, 2011; Onozaka et al.,
2010). However, other indicators exist to define products as local, including political
boundaries, social relationships, and consumer understandings of specific food attributes
(Onozaka et al., 2010; Selfa and Qazi, 2005; Zepeda & Leviten-Reid, 2004). Some
consumers perceive local foods to be more than just geographically local and must also
have broader social, economic, and environmental impacts. For the purposes of this
10

manuscript, we view small- to mid-scale farms supplying a geographically delimited set
of consumers through direct and intermediated channels as foundational to LFSs.
LFSs are composed of stakeholders who serve diverse roles in the community.
Local/regional farmers – within a LFS – generally have shorter supply chains that involve
numerous community actors. These local exchanges – some argue – allow money to
circulate within a locality for longer than more conventional food systems. LFS attributes
can support other local issues beyond food. For example, social benefits expand to society,
group, and individual happiness and well-being (Bugde et al., 2010). Based on a recent
evaluation of the system, a food hub located in South Carolina could effectively transfer
the surplus food produced from growers to hungry residents during a pandemic. The food
hub network capability gives USDA the actual reason that local food hubs and small farms
can cooperate within the agency’s principles, leading them to have access to federal food
funding in the future (South Carolina Department of Agriculture, 2021). The COVID
pandemic illustrated the importance of regional food systems in meeting product
availability and quick pivots to community-based emergency food. The concern of food
shortage and stay-at-home orders accompanied by public restaurants and bars closure gave
rise to purchasing more from local marketing channels (Names et al., 2021). Consequently,
community development personnel are increasingly interested in the role of LFSs in
creating sustainable and well-developed community economies (Lamie et al., 2013)
Furthermore, developed communities encourage producing food locally due to nontransparency issues with conventional food production methods (Feldmann and Hamm
2015). From the policy perspective, this growth in the system has been spectacular (Deller
et al., 2017). Given the numerous effects of LFS on their communities more broadly,
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understanding how LFSs perform for marketing and policy implications (McFadden,
2015; Roininen et al., 2006) can be investigated from multiple viewpoints, including the
relationship between stakeholders and how residents value attributes, and products of that
system (Morgan et al., 2006). Measuring residents’ understanding of the system help to
clarify characteristics that might impact the market direction (Onozaka et al., 2010).
Therefore, each community can use place-specific features of their LFS to envision
development strategies (Feagan, 2007; Selfa & Qazi, 2005). By measuring the
performance of a system, stakeholders can prioritize objectives leading to the development
of that system. Our focus is to evaluate residents’ perceptions and expectations of different
aspects of their LFSs to inform marketing and consumer engagement strategies.
In this paper, we are adopting the structure-conduct-performance paradigm
(Henderson, 1988; Marion, 1976; Viira et al., 2015) to the context of the LFS with
particular emphasis on performance. The LFS structure determines the behavior of the
system's components, which would, in turn, affect the performance. Once the performance
is evaluated, its feedback may influence the LFS system's component behavior and LFS
structure. Using the Local Food System Vitality Index survey process, residents of 15
different communities in the U.S. Southeast evaluated 25 separate attributes of their LFS.
They gave each of these LFS attributes a score for how well they are performing and
meeting resident expectations. Data from this survey process can be used in multiple ways,
for example, Rossi et al. (2018) have described different analytic possibilities in other
manuscripts. However, this paper attempts to identify critical differences in the LFS
performance between smaller and larger communities. We expect that community size,
defined by population, impacts the availability of different local food opportunities and
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also expectations at role of local food in overall system. Additionally, LFS development –
and community development more generally – looks different depending on where you
are residing.
LFSs in different types of communities have various strengths and the awareness
level of the LFS components varies across consumers. Measuring residents' awareness of
the system components contributes to understanding whether the system is well-positioned
in target communities. In addition, this information assists stakeholders in adopting
effective outreach strategies like campaigns and community events to raise awareness of
less-known system attributes.
Furthermore, understanding more about the performance of each aspect of the LFS
in the key community helps recognize and promote the potential for creating a more
vibrant system. This information might indicate the ways to develop desired value-added
activities. Additionally, we want to recognize the factors that are related to overall
performance scores. Accordingly, we use two analytic methods to understand small versus
large community differences. The first step is a simple comparison of mean performance
between groups using a two-tailed t-test. The result identifies whether performance scores
are significantly different. The second approach is to use principal component analysis
(PCA) to evaluate how different LFS attributes cluster based on similar scoring by
respondents. As food system attributes are not independent of each other, PCA can
stimulate insights into which LFS attributes relate to each other as a composite attribute –
or component. The findings assist coordinators in analyzing the system’s performance
feedback to inform the growers, policymakers, and marketers about the residents’
satisfaction and expectations of the system. Therefore when the individuals involved in
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the system become aware of where they stand, they have a better understanding of what
should be done to fill the gap between potential and actual.

2.2

Previous Literature
Local and regional food systems allude to certain places’ overlapping processes

that link groups of growers, consumers, and institutions that are involved in producing,
processing, distributing, and selling foods. Local food refers to food that travels the whole
supply chain in the same local area. The definition of local food is flexible to change
according to the capability of farmers to produce and sell food within defined areas like
the state where they reside (Ilbery & Maye, 2006). Regardless of the definition, consumers
value LFSs for the effects they have on different aspects of their communities.
Interest in local food is rising because of the growth in demand for a wide variety
of credence features, including consumer health, environmental issues, support of local
farms, food safety (Feldmann & Hamm, 2015; Onozaka et al., 2010; Thilmany et al., 2008;
Zepeda & Deal, 2009), and also other attributes like freshness, superiority in nutrition, and
taste (Mirosa & Lawson, 2010; Roininen et al., 2006). Some consumers value locally
grown products because they build local social relationships and will pay a premium for
these products (Lang et al., 2014). Kumar and Smith (2017) investigated what factors
shape the purchasing attitude of consumers toward buying local products. They concluded
that credence attributes had a significant impact on forming attitudes regarding consuming
local food. Consumers’ characteristics, including income and awareness of nutrition facts,
convince buyers to buy local products (Nie & Zepeda, 2011; Thimany et al., 2012).
Martinez et al. (2010) explained that considering the population in terms of defining local
food based on the distance is important since what is described as local in a less populated
14

area is different and might be entirely varied from what determines local in densely
populated communities.
Local and regional food systems may improve the vitality of rural and urban
communities. Sitaker et al. (2014) reviewed the role of the LFS in supporting rural
economies. The results showed that entrepreneurial LFSs provide small and medium-sized
scale farms with more opportunities to directly or indirectly sell their products to
consumers or institutions. By eliminating the middleman role, growers are left with a larger
share of the purchase price of their products. Also, local consumers had better access to
high-quality products. Christensen and Phillips (2016) explored the relationship between
LFSs and community economic development. Findings indicated that the system has
significantly affected communities’ development and that considerable amounts of social
capital have also been generated. In some communities, the social capital has been devoted
to supporting a developed network of producers, while in other communities it helps to
make restaurants vibrant.
Local food can have a considerable effect on the economy of each community.
Based on USDA data, a total of $11.8 billion of local food was sold in 2017, accounting
for three percent of the entire agriculture sales. However, in 2015, an ERS report indicated
a higher share of local food (39%) was sold through intermediate marketing channels
rather than direct-to-consumer markets (34%). Also, 27% of local food was sold by food
retailers. (Martinez, 2021). Product sales depend on factors including product diversity,
proximity to the farm, and population density (Tropp, 2013). Rossi et al. (2017) compared
the economic impact of locally grown food with conventional food in Missouri and
Nebraska. They found that local products produce growth in value-added for their
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community economies. Local food’s contribution to the local GDP was larger than
conventional food’s share. However, the value of the economic gain obtained from local
products is subject to the particular region.
Governments and societies have attempted to support local food movements to
promote the system’s purported aspects containing resilience and sustainability (Enthoven
& Van den Broeck, 2021). The local food movement can contribute to sustainable
agriculture. Sustainable agriculture integrates three main goals: a healthy environment,
economic profitability, and economic and social equity. In rural communities, sustainable
agriculture projects such as the Appalachian Sustainable Agriculture Project (ASAP)
support communities by providing education, mentoring, promotion, and policy
development. The ASAP project attempt to expand local and regional food systems to
achieve sustainable agriculture goals (Jordan & Constance, 2008; ASAP, 2008). Gibbson
et al. (2020) investigated the localized method as the main key to adopting sustainable
agriculture and food system. They discussed that the LFS could assist in resolving social
and environmental issues. Berno (2015) studied how the LFS boosted community
sustainability and resilience after a disaster in Christchurch, New Zealand. She realized
that the LFS initiatives create numerous types of capital, including human, social,
financial, and physical, which aid to community food resilience.
There are various aspects to identifying locally grown products. Jarzebowski et al.
(2020) investigated the development of short food supply chains (SFSC) as a key aspect
of the sustainable and LFS. They noted that sustainability is based on three main
components: environmental, social, and economic. The researchers concluded that the
SFSC is an alternative to conventional agri-food systems. The growth of short supply
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chains is positively related to the quality of food produced from both supply and demand
sides. Also, SFSC contributes to sustainability. Johnson (2016) explained that the quality
of products and the type of marketing outlets (i.e., farmers markets, CAS, groceries, etc.)
that local growers use to sell their products could be used to recognize the offered products
as local.
Locally grown products can be sold from different markets, including farmers
markets, retailers, institutions, etc. (Martinez & Park, 2021). Different marketing venues
play different basic roles in the prosperity of LFSs. The growth of the direct and indirect
marketing channels varies based on population and community size characteristics. For
example, in some communities, increasing consumer demand for local products might
meet by retailers rather than via direct-to-consumer sales. Trivette (2019) examined the
importance of retailers’ role in developing a LFS. The outcomes illustrated that retail
marketing channels create central networks keeping all system components together and
notably broadening consumer access to local products.
Moreover, aspects such as farms, retailers, restaurants, grocers, etc., substantially
contribute to the overall vitality of the system. Wittman et al. (2012) investigated the
capability of farmers markets to tie the LFS to the local economy in Canada. They found
that local efforts teaming up with public and private organizations have been attempted to
expand the farmers markets’ potential in achieving environmental, social, and economic
goals. Key groups involved in the system realized the opportunities to boost the LFS,
social, and economic parameters through associating “values” and “structure” containing
harmonization and government support for establishment, cooperative methods for
marketing, and distribution. Gillespie et al. (2007) explained that the open-air feature of
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farmers markets makes the system more apparent. With more permanent infrastructure,
these markets tend to be well-established in urban communities.
It is important to recognize that different consumers value LFSs for different
reasons. In this study, measuring the performance of the various aspects of the LFS reveals
the consumers’ perceptions indicating what attributes of the system perform well.
Therefore, we understand how local food components contribute to the overall vitality of
the systems in various community sizes. The findings of this research provide
policymakers with identifying priorities to enhance the performance of in-need attributes
toward thriving the system in each community. Eventually, the results contribute to
constructing a system that better serves the target communities.

2.3
2.3.1

Materials and Methods
Survey Method and Data Collection
Local Food Systems (LFS) refer to a complex of locally based stakeholders

attempting to develop strategies, relationships, and ideas to construct viable businesses. In
this research, the Local Food System Vitality (LFSV) is developed through a survey of
resident food consumers in the U.S. South evaluating the information on the perception of
food system performance.
For designing the survey, we specified two focus groups of consumers: 1) young
professionals with an interest in local foods and 2) more general food consumers with a
less particular interest in local food. We asked the focus groups to answer the question that
we provided (i.e., when someone tells you that you are buying a “local” food, what do
you typically think that means?; when possible, do you purchase local foods? What is
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about local foods that you value? etc.). Then we compiled the different components of the
LFS and developed a survey. We sent the survey to various local food experts, local food
advocates, and colleagues in the USDA AMS to receive suggestions for refining
components. We created a pilot survey and then distributed it to residents in Lexington.
From there, we gathered feedback from survey participants and then received a larger grant
to create a research group at three other universities to collaborate on improving the
survey. We sent the original survey to our collaborators at North Carolina State
University, Clemson University, and Arkansas State University, who had a lot of
experience working in different food systems, to collectively refine the components and
survey instruments.
Table 2.1 shows the key communities divided into two different sizes based on their
population. The surveys were distributed in target communities in Southern states through
a blended way: mail and online during 2018-2019. In our survey design, respondents were
asked to rate the performance of each 25 LFS component of their community on a 5-point
Likert scale from “Don’t Know” to “Excellent” (i.e., 0 =do not Know, 1= extremely poor,
2= poor, 3= average, 4= good, and 5= excellent). Table 2.2 shows the 25 LFS components
are classified into four main categories: food market channels, local product
characteristics, community engagement, and organizational support.
For the growth of local food marketing strategies, identifying place-specific LFS
aspects is essential (Goodwin, 2013; North et al., 2017; Palma et al., 2013). Based on the
survey data, we calculate the mean performance of all 25 LFS components and learn the
significance level by applying a two-tailed t-test for large and small communities. This
analysis indicates how people in different communities value different aspects of their
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current LFS and reveals which components perform differently in southern communities.
Also, due to the high number of explanatory variables (LFS components), and a high
degree of correlations between these variables, we decided to reduce the dimensions of
analysis and distill explanatory variables into fewer components. Therefore, we apply
“Principal Component Analysis” as an intermediate step to obtain new and uncorrelated
independent variables. Finally, we estimate the ordered logit regression to find the
relationship of new components to the overall local food vitality in different communities.
2.3.2

Mean Performance of Components
We utilize the two-tailed t-test to explore whether the LFS components means in

different communities are statistically different from each other. We test that the mean
performance of individual components is equal between two communities defined by
variable “size.” Comparing the mean performance score assists in providing general
knowledge of residents feeling about the performance of the LFS overall and concerning
each of the 25 components in their communities. We aim to obtain residents’ perceptions
who have enough information about the system, therefore, we remove the “Don’t know”
responses.
2.3.3

Principal Component Analysis
Our survey includes many explanatory variables that are highly correlated with

each other. We apply PCA to reduce the number of variables by classifying them into new
uncorrelated components. By using PCA, the multicollinearity problem is addressed.
Therefore, we initially have to examine the correlation between variables by conducting
Bartlett’s Test of Sphericity. If the null hypothesis is accepted, variables are highly
correlated (Bartlett, 1951; Krishnan, 2010). The main idea of using PCA is to reduce the
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original data set’s dimensions and preserve data variation due to many correlated variables.
Therefore, we retain the PCs with eigenvalues greater than one (Jolliffe, 2002; Kaiser,
1960) since PCs with eigenvalues less than one offer less increase in the total explained
variance.
Since the data set collected in this paper is based on the Likert scale, we run PCAs
built on the correlation matrix of the initial variables and obtain the normalized eigenvalues
arranged depending on the degree of the highest to lowest variation that they can
encompass. If the correlations between the original variable are high, the number of PCs
will be fewer (Vyas and Kumaranayake, 2006). Let correlation matrix (𝜌𝜌) have the
eigenvalue-eigenvector pairs (𝜆𝜆1 , 𝑒𝑒1 ), … , (𝜆𝜆𝑝𝑝 , 𝑒𝑒𝑝𝑝 ) where 𝜆𝜆1 ≥ ⋯ ≥ 𝜆𝜆𝑝𝑝 ≥ 0 then:
𝑃𝑃𝑃𝑃1 = 𝑒𝑒1́ 𝑋𝑋 = 𝑒𝑒11 𝑋𝑋1 + 𝑒𝑒12 𝑋𝑋2 + 𝑒𝑒13 𝑋𝑋3 + ⋯ + 𝑒𝑒1𝑝𝑝 𝑋𝑋𝑝𝑝

𝑃𝑃𝑃𝑃𝑝𝑝 = 𝑒𝑒𝑝𝑝́ 𝑋𝑋 = 𝑒𝑒𝑝𝑝1 𝑋𝑋1 + 𝑒𝑒𝑝𝑝2 𝑋𝑋2 + 𝑒𝑒𝑝𝑝3 𝑋𝑋3 + ⋯ + 𝑒𝑒𝑝𝑝𝑝𝑝 𝑋𝑋𝑝𝑝
𝑉𝑉𝑉𝑉𝑉𝑉(𝑃𝑃𝑃𝑃𝑝𝑝 ) =

𝜆𝜆𝑝𝑝
�∑
𝜆𝜆𝑖𝑖

𝑖𝑖 = 1,2, … , 𝑝𝑝

(1)
(2)
(3)

The first principal component illustrates the most variation in the data set, which
maximizes 𝑉𝑉𝑉𝑉𝑉𝑉(𝑃𝑃𝑃𝑃1 ) subject to 𝑒𝑒1́ 𝑒𝑒1=1, and for the ith PC, it maximizes 𝑉𝑉𝑉𝑉𝑉𝑉(𝑃𝑃𝑃𝑃𝑖𝑖 ) subject
to 𝑒𝑒𝚤𝚤́ 𝑒𝑒𝑖𝑖 =1 ( Janson & Wichern, 2007).

After obtaining new uncorrelated PCs, which are orthogonal to each other, for

clearer interpretation, we rotate the PCs while retaining the 90-degree angle between new
components. In this research, we apply an orthogonal rotation method named varimax to
maximize the dispersion of loadings within PC which attempts to clarify the relationship
between original data and PCs (Kaiser, 1958). Furthermore, we select a loading cut-off
greater than or equal to 0.2 for rotated PCs (Richman, 1994; Richman & Lamb, 1985).
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2.3.4

Ordered Logit Regression
Our last approach is to use the ordered logistic regression to evaluate the relative

performance of new components compared to the overall vitality of the LFS in large and
smaller communities.
Overall vitality = f (PC1, PC2…, demographic variables)

(4)

We also considered the demographic variables in the regression. These variables
include gender, age, income, years of residency, house ownership status, and local food
interest level. For data analysis I utilized STATA 16 software package.

2.4
2.4.1

Results
Residents’ Awareness of LFS Components Regression
The consumers’ awareness of various LFS components varies because of the way

the systems have been developed based on specific features in different communities.
Consumers were asked to rate the performance of components individually. If respondents
rated “Don’t Know” for a particular component, we assumed they were unaware of the
component and coded it as zero. But if they rated from extremely poor to excellent, we
coded it as one and assumed they were aware of the component. The evaluation of the
percentage of consumers aware of LFS components provides insights into how these
components are visible within different communities. Table 2.4. shows that among the
direct marketing channels, farmers markets are the well-known ones in small and large
communities.
Furthermore, residents have decent information regarding price, quality, and
healthy locally grown products. CSA was identified as the less-known component in both
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communities, followed by fresh food offered in low-income neighborhoods. Consumers
are relatively more aware of the indirect marketing channel such as grocery stores,
restaurants, and institutions than direct-to-consumers niche markets. Although, the
disparities in the availability and visibility of some LFS attributes are different in different
communities as they are more prevalent in urban areas (Ernst, 2017; Harmon, 2014;
Singleton et al., 2015).
To obtain residents’ perceptions of their LFS, we dropped the “Don’t know”
responses; therefore, Table 5 provides the demographic information of the residents who
have already been aware of all 25 LFS components. Over half of the respondents are
women, and the mean of their age in small and large communities is almost the same.
However, respondents in larger communities earn about 11 percent more income than in
smaller ones. Also, residents in smaller communities stated more interest in consuming
local food.
2.4.2

Mean Performance of Components Comparison
Tables 2.6-2.10 provide the t-test results on the mean performance of the LFS

components within small and large communities regardless of residents’ demographic
information. The findings demonstrate how respondents feel about their LFS components
performing on a Likert scale from 1-5. We let people rate the components according to the
definitions of “performance” to assess each component compared to their peers. A score
of “3” represents the average, and we can see whether a component scores above or below
average for respondents.
The mean performance scores of almost all components are higher in larger
communities than their corresponding ones in small communities. According to t-tests,
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most of the mean performances of the components are different from each other in
different communities. Residents gave a higher rating for the performance of food
marketing channels, especially groceries, restaurants, farmers markets, compared to the
other attributes of the system.
Regarding local food characteristics, respondents rated the quality of locally grown
products the highest. At the same time, consumers are less enthusiastic about the range of
local products offered in different marketing channels and their prices. One of the
promising features of the system is the state branding program to advertise the state’s local
products and enhance sales (Naasz, 2018). As shown, the state branding mean scores are
significantly different in small and large communities.
Although the performance of the attributes of community engagement rated low
compared to the first two categories, accessibility to local products in low-income
neighborhoods is noticeably low within this classification in both communities. The
performance of food banks and cooking, food preservation, and consumer education
programs significantly differ in various communities. Local government attempt to
stimulate local food activity, especially in rural areas, as a development strategy. However,
consumers are not seeing the results of the investments that have been made in the LFS.
A Study shows that there is an increasing demand for locally grown food in urban
areas (Hendrickson & Hultine Massengale, 2015). In our research, residents see LFS
components performing better in larger communities and rate the overall system vitality
higher. Overall, in larger communities, residents are more satisfied with their LFS
performance as from 25 LFS components, a broader range of it can be the main driver of
larger communities’ local food activity.
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2.4.3

PCA for Large and Smaller Communities
We applied PCA to deal with a large number of explanatory variables that are

highly correlated with each other. The analysis grouped the components that respondents
felt were similar and related to each other to create fewer explanatory variables. However,
according to consumers’ ratings, each original contributes a different weight to calculate
the new components (PCs). We attempted to compare PCA for large and smaller
communities because we know the LFS develops based on their specific attributes.
Therefore, we want to identify whether respondents group the original components
differently in these communities and how each initial attribute contributes to generating
PCs. The findings reveal how residents perceive and group LFS components that will lead
to designing strategies for developing LFS corresponding to community dwellers’
demands.
The results for both communities are presented in Tables 2.11-2.12. For small
communities, the LFS components are divided into three new components. PC1 consists
of the food accessibility and government support components; the food direct marking
channels, locally grown product characteristics, and indirect marketing components (retail
market) are placed in the PC2 and PC3, respectively. Although Direct-to-consumers
outlets and retail marketing channels are more prevalent features of the LFS. PC1 explains
the largest variation in the data, revealing that access to local products and governmental
and organizational support to promote the system is the most important feature of the LFS.
Based on the loadings, PC1 is described by fresh food in low-income neighborhoods and
local government investment in local food programs.
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In addition to food access issues, the local food characteristics such as product
quality and state branding program are important features of the LFS. PC2 is correlated
more with cooperative food stores, food trucks, and microbreweries. PC2 is weakly
associated with CSA. The third principal component is composed of restaurants, grocery
stores, and institutions.
In larger communities, LFS components are categorized into four PCs; the first PC
comprises the food accessibility and government support attributes. PC2 encompasses
local food quality characteristics as they are the most prominent feature of locally grown
products. The third PC consists of the direct local food marketing channels, and the last
PC represents the indirect local product marketing channels.
Similar to small communities, food accessibility and government support features
attained the first place in explaining the variance within the data, and retail venues are
placed at the last rank in explaining the variation of the system. In these communities, local
food characteristics can explain LFS variance as a distinct PC. In contrast, in small
communities, a few features from the local product characteristics and direct marketing
channels were grouped into PC2.
PC1 is composed of attributes related to the availability of fresh food in low-income
neighborhoods, community gardens, consumer education programs, and governmental
investments in LFS. The quality of products, state branding, price, and product diversity
are highly correlated to PC2. PC3 contains direct marketing channels. Finally, PC4 is
strongly associated with indirect marketing outlets.
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2.4.4

Ordered Logit Regression for Larger and Smaller Communities
After grouping the original components into PCs, we want to learn the importance

of new components and compare them with their current performance. We run two
separate ordered logit regressions to determine whether new PCs and demographic
variables are significantly related to the local food vitality in both communities. Finally,
the analysis demonstrates the importance of new components in generating prosperous
LFS in large and smaller communities.
In small communities (Table 2.13), PC1 and PC2 are positively correlated with the
overall local food vitality, which indicates that local food accessibility, government
support programs, niche local food markets like farmers’ markets, and the quality of the
locally grown products play significant roles in stimulating the overall LFS in these
communities. On the other hand, it is noticeable that the retail markets have no significant
association with the overall LFS vitality, which can argue that regarding different local
food marketing channels, residents perceive the LFS as a face-to-face relationship with the
local producers in small communities. In these communities, the demographic variables
cannot contribute to the system’s vitality. To observe how each predictor variable
contributed to explaining the variance, we ran the reduced regression as we left out each
significant explanatory variable from the full regression then we compared the 𝑅𝑅 2 obtained

from the reduced model to the 𝑅𝑅 2 estimated from the full model. PC1 can explain 22

percent of the total variance, followed by a 5 percent variance explanation through PC2.

According to the regression for larger communities (Table 2.14), access to locally
grown products and government assistance programs, the characteristics of local food, and
retail markets are significantly and positively related to the vibration of the LFS in larger
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communities, while direct local food markets are not significantly related to overall system
vitality. Similar to the smaller communities, demographic variables are not significantly
related to overall vitality. PC1 explains 17 percent of the total variance, while PC2 and
PC4 accounted for 7% and 1% of the system variation, respectively.

2.5

Discussion
In this study, we attempted to find the main differences in the LFS and the key

factors contributing to the systems’ vitality in different communities. The need for looking
in-depth into consumer understanding of the system is essential to facilitate reaching the
system’s overall performance since the system is considered a development strategy in
many communities, especially in rural areas (Fricz et al., 2020, Martinez, 2010). Our
findings can provide central LFS actors with the evaluation of the system and then realize
potential or alternatives to grow and prioritize their supporting program.
Based on the analysis of the mean performance of various components, we noticed
that consumers generally rated LFS components lower in small communities than in larger
areas. However, the main attributes that people were highly satisfied with were the
performance of the components related to retail marketing channels and direct-toconsumer outlets in both communities. Afterward, respondents rated the performance of
the features of locally grown products, community engagement aspects, access to local
food, and organizational support from the second-highest place to the lowest, respectively.
We explore PCA to observe how these attributes are grouped together based on the
residents’ perceptions. In small communities, we found that consumers perceive the
features related to having access to local food and governmental support programs as
belonging to one overall component. Furthermore, they bundle the aspects concerning
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direct-to-consumer marketing channels and the quality of local food into one component,
and finally, they realize the retail marking channel features into one distinct component.
In larger communities similar to smaller ones, residents have the same perception
regarding features with access to local products and organizational supports and group
them together. However, they distinguish the aspects of the local food products and the
direct local food marketing channels and see them in different categories. Respondents
perceived the retail market features as one separate group.
Through the regression analysis, we tended to see how the overall vitality of the
LFS depends on the new components defined based on the residents’ perceptions. We
observe that in small communities, access to local food and governmental help had the
largest share in explaining the system variation, followed by direct marketing channels and
the quality of the products. Since residents rated the performance of features belonging to
the group of community engagement and access to local food, and organizational support
the lowest, those components were positively related to the overall vitality of the system.
In larger communities, similar to the smaller ones having access to local food and
organizational support explained the major variation in the system, however, based on the
respondents’ perception, these attributes were rated the weakest-performed. We noticed
the characteristics of local food by themselves have a considerable role in strengthing the
system, but their performance was not as high as the marketing channels. Unlike smaller
communities, retail marketing outlets are in a significant position to make the system more
vigorous, whereas direct marketing channels, despite their high-rated performance, could
not significantly explain the variation in system vitality.
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Therefore, in this context, discussing the performance and the importance of
different aspects of the system could be a solution to clarify the current LFS situation to
meet the residents’ expectations and identify key factors contributing to the overall system
vitality. Our baseline information can clearly communicate to LFS decision-makers which
attributes are well-performed and assist them in prioritizing strategies that address the
community needs. As they can develop those aspects of the system, residents feel their
performances do not meet their expectations, while they are essential to the entire system
development.
According to the USDA report, low-income communities have fewer retail grocery
stores and other healthy food retail markets that offer a broad range of affordable,
nutritious foods. This problem affects consumers in both rural and urban areas (USDA,
2019). Respondents in small communities think investing in direct-to-consumer channels
should be continued even though residents rated the performance of those venues relatively
well and still seem to play a leading role in animating the system. In addition, the retail
markets are already performing the highest and are visible enough, but they do not appear
to be the main factor stimulating the system. Hence, local food funding and extension
research programs can switch their emphasis to developing the in-need aspects, such as
expanding access to locally grown products in low-income neighborhoods and local
government investment in local food. Farmer et al. (2016) found that farmers markets
mainly were serving specific demographic, primarily upper-class residents. The authors
identified quality, and transportation challenges to accessing food, are key determinants
for consumers residing in low- and mixed-income areas. Therefore, researchers suggested
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positioning small-scale farmers markets near such neighborhoods that increase local food
consumption.
Regarding LFSs developments in larger communities, the primary goals of the
policymakers, marketers, and producers should be harmonized with consumers’
perceptions and expectations of their system. For example, the main involved sides can
broaden local food accessibility by providing more fresh food in low-income
neighborhoods, community gardens, food banks, and on-farm events. Moreover, since
residents of these communities place high importance on local food, the establishment of
efficient coordination between local food supply chain members to produce products of
high-quality, timely distribution of the products, especially to retailers, offering a more
comprehensive range of products and also promoting state branding programs could be
decent opportunities to enlarge the vitality of the LFS.
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Table 2.1 Different Communities Defined by Population
Non-Metro and Small Metro Communities
Anderson County, SC
Catawba, SC
Edgecombe County, NC
Chapel Hill, NC
Durham, NC
Little Rock, AR
Knoxville, TN
Montgomery, AL
Boyd County, KY
Clark County, KY
≤500,000
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Larger Metro Communities
Nashville, TN
Louisville, KY
Raleigh, NC
Columbia, SC
Baton Rouge, LA

˃500,000

Table 2.2 Survey Components
Food Market
Performance

Community
Engagement
Performance

Local Product
Characteristic
Performance

Fresh food in lowincome
neighborhood
Cooking,
food
preservation,
and
Identifiable farm brands
consumer education
programs

Farmers market

Product diversity

Grocery stores

Competitive
price

Restaurants

Public
buildings
facilities

market
and

Food festivals

Food trucks

State branding program

Road-side
market/stands

Local product quality
local

Local
government
investment in the
local food scene

Media coverage of
Product Home
and local food events,
community gardens products,
and
programs

Community supported
Local food labels
agriculture

Microbreweries,
Healthy
distilleries, wineries
options
Institutions (hospitals,
workplaces,
state
parks, etc.)

Organizational
Support Performance

food

Food banks/ food
pantries
On-farm events (e.g.
agritourism,
farm
stores, u-pick)

Table 2.3 Data Analyzed by PCA
Observation
1
2
.
N

Variable

Farmers
market (X1)
X11
X21
.
Xn1

Restaurant
(X2)
X12
X22
.
Xn2
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Food Trucks
(X3)
X13
X23
.
Xn3

Media coverage of
local food events (X25)
X125
X225
.
Xn25

Table 2.4 The Percentage of Awareness of Local Food Components in Different
Communities

Farmers markets
Cooperative food stores / specialty stores / health
food stores
Grocery stores
Restaurants
Community Supported Agriculture (CSA)
Food trucks
Road-side markets or stands
Microbreweries, distilleries, and/or wineries
Institutions (hospitals, workplaces, state parks, etc.)
Product diversity
Identifiable farm brands
Competitive product price
Local food labels
State branding programs
Local product quality
Healthy local food options
Fresh food in low income neighborhoods
Cooking, food preservation, and consumer
education programs
Home and community gardens
Food festivals
Food banks / food pantries
On-farm events
Local government investment in local food
programs
Public market buildings and facilities
Media coverage of local food events, products, and
programs
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Smaller
Communities
(N=1,969)
89.1
79.4

Larger
Communities
(N=2,156)
89.0
77.3

98.5
96.8
56.0
69.9
79.0
65.1
80.9
87.8
76.7
88.5
81.0
75.3
90.0
88.3
67.7
72.6

98.1
96.8
55.4
74.5
77.3
70.3
82.9
89.1
79.6
90.3
84.4
82.0
91.2
90.3
67.9
72.5

77.9
86.2
82.9
69.5
64.7

76.5
87.0
82.2
71.2
70.1

77.5
85.6

77.5
87.0

Table 2.5 Residents’ General Information
Demographic Variables
Age
Female
Male
Income
Under 50K
50-99K
100-149K
150-199K
Over 200K
Education
Less than high school
High school
2-year degree
4-year degree
Graduate or professional
degree
Years of residence
Home-Owner Status
Home Owner
Renter
Local Food Interest Level
Less interested in
consuming local food
High interested in
consuming local food

Smaller Communities
(N=404)
43. 6
64.9%
35.2%
74,660
41.3%
34.6%
18.1%
5.0%
3.7%

Larger Communities
(N=526)
43.4
63.1%
36.9%
83,294
34.8%
35.9%
15.8%
8.7%
4.8%

0.8%
26.0%
23.5%
26.0%
23.8%

1.7%
27.0%
19.8%
29.3%
22.2%

17.0

17.0

72.3%
27.7%

70.9%
29.1%

54.0%

68.4%

46.0%

31.6%
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Table 2.6 Mean Performance of Food Marketing Channels for Different Communities
Smaller Communities
N=404
Mean
3.8
3.7
3.7

Components
Grocery stores
Farmers markets
Restaurants
Microbreweries, distilleries, and/or
3.4
wineries
Institutions (hospitals, workplaces,
3.4
state parks, etc.)
Cooperative food stores/specialty
3.3
stores / health food stores
Community Supported Agriculture
3.2
(CSA)
Food trucks
3.2
Road-side markets or stands
3.1
***, ** and * indicate significance at 1%, 5% and 10%

Larger Communities
N=526
Mean
4.0**
3.7
4.0***
3.6**
3.6***
3.5*
3.3
3.4**
3.1

Table 2.7 Mean Performance of Local Product Characteristics for Different Communities

Components

Smaller Communities
N=404
Mean

Larger Communities
N=526
Mean

3.7
3.4
3.4
3.4
3.4
3.3

3.8
3.6**
3.5**
3.5**
3.5**
3.5***

Local product quality
Healthy local food options
State branding programs
Product diversity
Competitive product price
Local food labels

Identifiable farm brands
3.3
***, ** and * indicate significance at 1%, 5% and 10%
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3.4*

Table 2.8 Mean Performance of Community Engagement for Different Communities for
Different Communities
Smaller Communities
N=404
Mean
3.4
3.3
3.2
3.1
3.0

Larger Communities
N=526
Mean
3.5
3.6***
3.2
3.2
3.2**

Components
Food banks/food pantries
Food festivals
Home and community gardens
On-farm events
Cooking, food preservation, and
consumer education programs
Fresh food in low income
2.8
neighborhoods
***, ** and * indicate significance at 1%, 5% and 10%

2.9

Table 2.9 Mean Performance of Organizational Support for Different Communities

Components
Media coverage of local food events,
products, and programs
Public market buildings and facilities

Smaller Communities
N=404
Mean

Larger Communities
N=526
Mean

3.2

3.3*

3.2

3.3

3.0
Local government investment in local
food programs
***, ** and * indicate significance at 1%, 5% and 10%

3.1

Table 2.10 Mean Performance of Overall Vitality of Local Food for Different
Communities
Smaller Communities
Larger Communities
N=404
N=526
Mean
Mean
Overall vitality
3.3
3.5**
***, ** and * indicate significance at 1%, 5% and 10%
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Table 2.11 Principal Component Analysis for Smaller Communities
Variables
Farmers markets
Cooperative food stores/specialty stores/health
food stores
Grocery stores
Restaurants
Community Supported Agriculture (CSA)
Food trucks
Road-side markets or stands
Microbreweries, distilleries, and/or wineries
Institutions (hospitals, workplaces, state parks,
etc.)
Product diversity
Identifiable farm brands
Competitive product price
Local food labels
State branding programs
Local product quality
Healthy local food options
Fresh food in low income neighborhoods
Cooking, food preservation, and consumer
education programs
Home and community gardens
Food festivals
Food banks/food pantries
On-farm events
Local government investment in local food
programs
Public market buildings and facilities
Media coverage of local food events, products,
and programs

PC1

PC2
0.3098
0.3596

PC3

Unexplained
0.4087
0.3714

0.5235
0.5872

0.3219
0.2447
0.3819
0.3674
0.4414
0.3968
0.3701

0.2119
0.3865
0.2642
0.4063
0.4869

0.2317

0.2632
0.2316
0.3595
0.3073
0.3032
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0.3462
0.2971
0.356
0.3678
0.392
0.4258
0.3276
0.2778
0.2905

0.2823
0.2866
0.3764

0.3195
0.3896
0.4055
0.2674
0.2235

0.3023
0.3131

0.2705
0.3542

Table 2.12 Principal Component Analysis for Larger Communities
Variables

PC1

PC2

Farmers markets
Cooperative food stores/specialty
stores/health food stores
Grocery stores (Retails)

PC3

PC4

Unexplained

0.4129

0.3503

0.3765

0.4067

Restaurants

0.5512

0.3166

0.5435

0.2892

Community Supported Agriculture (CSA)

0.4319

0.3376

Food trucks

0.4116

0.4525

Road-side markets or stands

0.3801

0.4036

Microbreweries, distilleries, and/or wineries
Institutions (hospitals, workplaces, state
parks, etc.)
Product diversity

0.3429

0.4745

0.359

0.3447

Identifiable farm brands

0.294

0.3426

Competitive product price

0.370

0.3692

Local food labels

0.349

0.3264

State branding programs

0.384

0.393

Local product quality

0.439

0.2692

Healthy local food options

0.272

0.3794

Fresh food in low income neighborhoods
Cooking, food preservation, and consumer
education programs
Home and community gardens

0.4868

0.3935

0.4324

0.2991

0.3638

0.2807

0.3643

0.2714

Food festivals

0.4614

Food banks/food pantries

0.3237

0.4095

On-farm events
Local government investment in local food
programs
Public market buildings and facilities
Media coverage of local food events,
products, and programs

0.2712

0.3364

0.345

0.3276

0.2549

0.3565

0.2436

0.4172
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Table 2.13 Regression for Smaller Communities
2

Variables
PC1(Food access and local
government support)
PC2 (Direct market channel and
local product quality)
PC3 (Retail markets)
Age

Pseudo R = 0.4226
Coefficient
Marginal
Effect
0.811***
0.050***
(0.083)
(0.004)
0.420***
0.026***
(0.083)
(0.005)
0.078
0.005
(0.096)
(0.006)
0.005
0.0003
(0.006)
(0.0004)

N = 404
Share of Variance
Explained %
22%
5%
-

Gender (Base=Female)
Men
Income
Years of residency

-0.001
(0.226)
0.0001
(0.0212)
0.006
(0.012)

-0.0001
(0.01391)
0.0000
(0.0013)
0.0004
(0.0007)

-0.041
(0.264)

-0.002
(0.016)

-

-0.290
(0.227)

-0.017
(0.014)

-

-

Home-owner status (Base=Homeowner)
Renter
Local Food Interest (Base= Less
interested in consuming local
food)
High interested in
consuming local food

***, **, * indicate significance at 1%, 5%, and 10% levels. Note: standard
deviations are in parentheses.
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Table 2.14 Regression for Larger Communities
Pseudo R2=0.3759
Coefficient
Marginal Effect

Variables
PC1(Food access and local
government support)
PC2 (Product quality)
PC3 (Direct market channel)
PC4 (Retail markets)
Age

0.656***
(0.075)
0.495***
(0.080)
0.090
(0.079)
0.200**
(0.076)
-0.002
(0.006)

0.042***
(0.005)
0.032***
(0.005)
0.006
(0.005)
0.013**
(0.005)
-0.0001
(0.0004)

0.298
(0.196)
0.026
(0.017)
-0.004
(0.010)

0.020
(0.013)
0.002
(0.001)
-0.0003
(0.0007)

N = 526
Share of Variance
Explained
17%
7%
1%
-

Gender (Base=Female)
Men
Income
Years of Residency
Home-owner status
(Base=Home-owner)
Renter
Local food interest level
(Base= Low interested in
consuming local food)
High interested in
consuming local food

-

-0.235
(0.220)

-0.015
(0.014)

-

0.037
(0.216)

0.002
(0.014)

-

***, **, * indicate significance at 1%, 5%, and 10% levels. Note: standard
deviations are in parentheses.
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MEASURING THE PERCEPTION OF CONSUMERS OF THE PERFORMANCE OF THE
FARMERS MARKETS IN DIFFERENT SIZE COMMUNITIES AND AGE-GROUP
3.1

Introduction
Farmers markets are one of the well-known outlets for local food market channels.

In recent years, there has been a growing demand for these community-oriented markets.
Across the US, there were 8,140 markets in 2019, up from 1,766 in 1994 (USDA, 2022).
Three stakeholder categories benefit from farmers markets: producers, consumers, and
communities. For communities, benefits are divided into three other areas: economic,
social, and environmental (Coster & Kennon, 2005). Farmers markets are foundational to
creating a vibrant LFS since these markets encourage producers to provide a wider range
of local products. This diversification strengthens communities’ LFSs (Gillespie et al.,
2007).
Consumers attending farmers markets are drawn to fresh, high-quality, and
environment-friendly products as well as the motivation to support the local economy
(Alfonso et al., 2012; Conner et al., 2010; Brown, 2002; Warsaw et al., 2021; Wolf et al.,
2005; Zepeda, 2009). Farmers markets substantially influence local economies by
returning money to the local communities, whereas retail chains transfer a significant share
of the profit elsewhere (Jablonski & Thilmany, 2018). A further developing characteristic
of these markets across communities is the acceptance of the Supplemental Nutrition
Assistance Program (SNAP) and Women, Infants, and Children (WIC) benefits (USDA,
2019). For example, low-income families can spend their food assistance benefits in these
markets (Sullivan, 2020; Wetherill & Gray, 2015; Young et al., 2013), which means local
taxpayers retain a considerable share of taxpayer funds. Generally, by developing a direct
local food market channel (e.g., Farmers Markets), growers are learning how to build their
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relationships with purchasers (Nie & Zepeda, 2011). Face-to-face interactions in farmers
markets are the main pillar in fortifying a community-based food system (Hergesheimer
& Kennedy, 2010). However, the residents’ demographic information and the areas’
infrastructure traits can impact the likelihood that farmers markets operate in particular
communities (Schupp, 2017).
Farmers markets provide outstanding opportunities for small-scale producers to
directly sell their products to consumers (Gao et al., 2012; Tropp, 2008) since small farms
cannot meet the adequate amount of products required by chain stores and distributors.
The farmers obtain a larger proportion of local products’ prices (~81%) than through
indirect channels (Coaster & Kennon, 2005; Trobe, 2001). Although locally grown
products account for a small percentage of US agriculture, this sector has recently seen
substantial growth in popularity among farmers and consumers. LFSs will grow if direct
marketing channels and their associated supply chain systems are promoted and supported
(Low & Vogel, 2011). In this regard, USDA Agricultural Marketing Service (AMS)
funded direct-to-consumer projects such as farmers market promotion program (FMPP)
and local food promotion program (LFPP) to increase local food consumption and develop
new marketing opportunities for the farmers markets (Shuman et al., 2018).
LFSs play a pivotal role in connecting rural areas to urban areas, building social
connections, producing and processing, distributing local foods, and retaining jobs that
make the community more vibrant. Along with the development of the LFS’s networks,
farmers market structure has undergone many changes as various farmers markets have
emerged across southern states in the US to shorten the supply chain of these products and
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preserve the food quality (Woods et al., 2013). A short supply chain allows the consumer
to judge local products based on their knowledge and perceptions (Marsden et al., 2000).
LFSs play a pivotal role in connecting rural areas to urban areas, building social
connections, producing and processing, distributing local foods, and retaining jobs that
make the community more vibrant. Along with the development of the LFS’s networks,
farmers market structure has undergone many changes as various farmers markets have
emerged across southern states in the US to shorten the supply chain of these products and
preserve the food quality (Woods et al., 2013). A short supply chain allows the consumer
to judge local products based on their knowledge and perceptions (Marsden et al., 2000).
Little research has been done to measure the performance of farmers markets from
the perspective of consumer perceptions. Market performance can be related to various
criteria containing product characteristics, technological progressiveness, and so on.
(Marion, 1985). Since the performance elements are directly related to the market’s growth
and stability, we are adopting the structure-conduct-performance paradigm (Henderson,
1988; Marion 1976; Viira et al., 2015) to the context of the farmers market, which is a
descriptive framework to view market structure. Market performance depends on its
conduct and structure, which are affected by supply and demand factors. Government
policies influence all sellers and buyers (Carlton, Perloff, 2015), if the producers and
managers in farmers markets can effectively meet consumers’ expectations, the market
performance will improve (Hamm & Grinnell, 1983).
The purpose of this paper is to explore the awareness and perception of the
performance differences in farmers markets across different age-range groups and
community sizes in the Southern U.S.. My first objective is to examine potential
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determinants of awareness of farmers markets, including the markets themselves and the
corresponding local food product quality, product diversity, and markets infrastructure,
using probit models. The second objective is to measure individuals’ perceptions and
satisfaction with these products by rating the performance of the dimensions of these
markets utilizing the ordered probit models. Farmers markets increase consumers’ choices
and improve economic outcomes, especially for rural communities. Understanding the
demographic information of residents in different communities facilitates expanding
marketing horizons and strategies that address the interests and expectations of particular
groups of consumers. This can lead to increased revenue. Planning appropriate marketing
strategies will enable producers to develop their relationship with consumers, which
probably modify their shopping to the farmers method of production.

3.2

Previous Literature
Farmers markets substantially influence the local communities’ economy and

producers (Brown and Miller 2008). Hughes et al. (2008) estimated that annual farmers
markets sales in West Virginia were $1.725 million, and 119 jobs, including 69 full-time
jobs, were created. Malagon-Zaldua et al. (2018) concluded that the sale amount varies
depending on the structural features of the farmers markets and these markets offer not
only economic impact on the local economy, but also added value for farmers and
consumers including building relationships based on trust, providing social space for the
communication, and offering high-quality products. Farmers markets also benefit
communities by bringing business to neighboring stores. These markets can also be a part
of the solution to unraveling food insecurity in low-income communities. Warsaw et al.
(2021) reported that farmers markets assist business development in communities. They
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play a noticeable role in decreasing food insecurity by offering fresh and affordable
products, especially with respect to the growth in federal, state, and private money
providing food aid to low-income households.
Farmers markets have a crucial role in developing alternative food networks in
some communities. These networks mitigate externalities related to food safety,
environment, economy, and society imposed by the conventional food system (Goodman
2004). However, Beckie et al. (2012) determined some restrictions, such as the number of
accessible markets, product diversity provided at these markets, and having convenient
access to farmers markets locations and physical facilities, limit the potential of farmers
markets to expand alternative food systems. Buying local foods from local markets is
affiliated with the way people perceive social engagement with local producers that can be
influenced by demographic characteristics of individuals like age and gender (Gracia et
al., 2012; Oñederra-Aramendi et al., 2018). Consumer age has been identified as an
important determinant to help explain buying local foods and visiting the farmers markets
as local products niche markets (Baker et al., 2009; Elepu & Mazzocco, 2010; Tura &
Hamo, 2018).
3.2.1

Understanding Consumer Expectations of Farmers Markets
Rating the performance of farmers markets from the consumer side requires

scrutinizing what demographic characteristics are related to participation in farmers
markets. This can help to explain how different groups of consumers appreciate the
performance of these markets. The characteristics of the buyers attending farmers markets
have been investigated in earlier studies. Baker et al. (2009) investigated the demographic
information of the farmers market patrons by interviewing consumers visiting these
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markets, and other research can confirm these results. They indicated that the consumers
were more female (Adams & Adams, 2011; Gumirakiza et al., 2014; Wolf et al., 2005;
Zepeda, 2009) categorized in the group of consumers with high-income levels (Conner et
al., 2010; Hunt, 2007), were over 40 years old (Conner et al., 2010; Jicott Pitts et al., 2017;
Varner & Otto, 2008; Zepeda & Carroll., 2018), were mostly non-local consumers
traveling (17-18 minutes) from other locations (Garner & Alaya, 2019), and were regular
patrons. Farmer et al. (2014) found that individuals were adopting a healthy diet, and most
people who paid attention to local community farming frequently visited farmers markets.
Pitts et al. (2014) examined the consumers’ shopping characteristics at farmers markets in
Southern rural communities through intercept interviews and random digit dial (RDD)
surveys. The mean age of respondents ranged from 44 to 59 years old. The results showed
that the RDD respondents had lower awareness of their communities’ farmers markets
than interviewed respondents.
To perceive the consumers’ expectations of attending farmers markets, Alonso and
O’Neill (2011) studied the demand of the customers of the farmers markets to purchase
from these markets. The researchers collected survey data from two farmers markets
(located in rural and urban areas) in Alabama. Based on the results, most consumers sought
fresh (Baker et al., 2009; Brown, 2002; Gumirakiza et al., 2014), nutritious, natural
(pesticide or fertilizer-free) products, and convenient locations (Stobbe, 2016). In addition,
consumers living in rural regions considered these markets as gathering places to interact
with other people (Weatherell et al., 2003). Respondents commented on the availability of
a broader range of products (Baker et al., 2009).
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Gao et al. (2012) explored consumers’ perceptions and loyalties toward farmers
markets. Findings highlighted the social advantages of providing an appropriate place for
social interaction (Baker et al., 2009; Conner et al., 2010; Gumirakiza et al., 2014), the
environmental conservancy, and the importance of buying locally grown food for
customers. In addition, consumers stated that they would keep shopping in these markets,
and consumers concerned about the environment were identified as the most loyal patrons
of these markets. Jicott Pitts et al. (2017) expressed that support of the local producers
(Baker et al., 2009; Conner et al., 2010) is one of the substantial determinants motivating
people to visit farmers markets. The limitation of these markets’ operations time was
recognized as the main obstacle to attending the markets (Conner et al., 2009). Chen et al.
(2019) analyzed the factors affecting the construction of a trust-based relationship between
farmers market participants in Missouri, US. The researchers realized that the distance of
farmers markets from participants’ homes and the desire to frequently shop play crucial
roles in forming trust toward locally grown products. Consumers’ lifestyles, those who
prefer the convenient way of living and eating out more often have less faith in the LFS.
There are numerous incentives to attract individuals to get involved in farmers
markets. Carey et al. (2011) explored the consumers’ stimulus to shop from farmers
markets in Scotland. According to the results, urban consumers showed more intentions
toward purchasing from farmers markets than rural ones (Varner & Otto; 2008). Resource
conservation was noticed as the most crucial factor for driving individuals to buy from
these markets. Tey et al. (2017) studied the consumers’ preferences for participating in
farmers markets. The researchers divided the attributes into three categories: personal
values, security values, and benevolent values. The results showed that personal values,
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i.e., fresh produce, proximity to the markets, product diversity, and lower price (Machida
&Yoshida, 2018), drove more patrons to visit farmers markets than other values. Since the
proportion of different age groups visiting farmers markets was not identical in different
areas, Lyon et al. (2009) investigated the survey-based data on consumers’ shopping
experiences of the farmers markets in five towns in Scotland. Findings illustrated that
consumers tended to pay premiums for offered products in these markets if they were of
high quality (Wolf et al., 2005). Interacting with the producers was the other significant
factor in persuading people to participate in the farmers markets. Conner et al. (2010)
found that product quality was the most important motivation of consumers purchasing
from farmers markets (Wilson et al., 2014), and Latinos placed a high value on product
diversity.
Consumers likely rate farmers market performance differently based on what
attributes they value. Klimek et al. (2018) conducted research comparing two farmers
markets in the US and Austria. They evaluated farmers markets’ operational structure and
the specific value like health, environment, and fairness appreciated by the main involved
parties (i.e., consumers, producers, etc.). The authors concluded that all attributes of these
markets valued by various participants differed between and within groups. Betz et al.
(2016) explored the impact of farmers market governance (i.e., high and low) on
consumers’ incentives to visit farmers markets. They defined the governance based on how
to run the market in terms of rules and policies, salaried employees, and the origin of food
recognition policies. The results showed that the consumers attending high-governance
markets put the highest value on credence attributes.
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Additionally, they were more interested in consuming local foods, satisfied with
product diversity, lived in an urban area, spent more money, and had a high income. On
the other hand, the low-governance markets’ patrons cared about the nutritional facts of
local products and living in rural areas. Thus, the authors concluded that consumers
participating in farmers markets were affected by the governance type, credence factors,
income level, and product diversity.
Multiple factors make residents less aware or inclined to participate in farmers
markets. Freedman et al. (2016) found the critical barriers to attending farmers markets,
including a narrow range of products offered and difficult accessibility to transportation.
Worsfold et al. (2004) showed that poor infrastructure of farmers markets affects the
number of product sales at farmers markets, especially the lack of hygiene facilities
worried consumers concerning product safety (Mohammad et al., 2020). Sullivan et al.
(2020) defined the lack of awareness as a potential obstacle to not visiting farmers markets.
While Wetherill and Gray (2015) described that when low-income residents were
informed about farmers markets, they might be discouraged from attending these markets
because of the high prices of the products and inconvenient locations. The researchers
considered the unawareness, misunderstanding, attitude, and purchasing behavior when
trying to plan strategies or better access by lower-income consumers.

3.3

Methods
This study evaluates the performance of farmers markets in Southern communities;

we distributed surveys among residents through blended mail and online. Also, we decided
to send out surveys to random mail addresses to avoid the bias issues of collecting online
surveys. We purchased some addresses from an online resource and randomly selected
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1500 addresses in target communities. In addition, in some communities, we interviewed
residents face-to-face, like Baton Rouge, Edgecombe, Little Rock, Boyd County, and
Clark County, to gather more representation from lower-income individuals.
The survey focused on demographic information and rating the performance of
different aspects of the LFS (i.e., farmers markets, local food quality, local product
diversity, etc.) by selecting options on the Likert scale system. We provided the
respondents with the definition of performance for various features of the LFS, as
summarized in Table 3.2.
Figure 3.1 shows how respondents were asked to rate the performance of farmers
markets. Existing literature referred to local food quality, diversity, and markets
infrastructure as common barriers to visiting farmers markets (Freedman et al., 2016;
Mohammad et al., 2020; Worsfold et al., 2004). Accordingly, we decided to conduct
separate estimation models to see how consumers from different demographics are aware
of these obstacles and rate their performance.
We aim to estimate the relationship between demographic information: age, gender,
income, size of communities, local food interest level, homeowner status, and years of
residency of the residents with the awareness level of farmers markets. Then, evaluate how
consumers with various demographic backgrounds rate the performance of these markets.
We expect that different patterns of demographic variables are associated with the
perception differences in awareness of and performance of market channels and local food
attributes. In particular, consumers’ age and residing in communities of different sizes can
be significantly related to their perception of the farmers markets.
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Previous studies looked at the age, gender, education, and income of consumers in
relation to shopping at farmers (Adams and Adams, 2011; Conner et al., 2010; Farmer et
al., 2014; Gao et al., 2021; Gumirakiza et al., 2014; Pitts et al., 2014; Zepeda & Carroll,
2018; Zepeda, 2009). However, they did not investigate the relationship between these
variables with the performance of the farmers markets per se. Table 3.4 represents decent
samples of residents of different age ranges, income levels, education, and so on living in
three community sizes to explore the relationship of consumers’ characteristics with rating
performance and being aware of farmer markets.
We assume different age-group of consumers have various expectations of visiting
farmers markets, therefore, they differently evaluate the performance of these markets. We
categorized the age of consumers into three groups: under 38 (young), from 39 to 55
(middle-aged), and more than 56 (senior). This classification helps us find the opinion of
different groups of consumers regarding the functioning of these markets. Previous studies
showed that gender could be regarded as an important variable forming attitudes respecting
buying food, including locally grown products (Bellows et al., 2010) and shopping from
farmers markets (Farmer et al., 2014). Additionally, income is a crucial factor for food
expenses contributing to understanding better the different age groups’ intentions
regarding purchasing at farmers markets (Gumirakiza et al., 2014).
Consumers greatly interested in consuming local products tend to buy these
products from niche markets offering them, such as farmers markets (Zepeda and Li,
2006); hence we consider local food interest variables to assess how consumers rate the
performance of these markets. Homeowner status can be affiliated to having information
about neighborhood farmers markets and rating their performance. Finally, we investigate
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the association of years of residency (Naasz et al., 2018) in different communities with the
awareness of farmers markets. Table 3 indicates the general information of respondents,
implying that most of them are female, earning less or equal to $ 100k, having college
degrees, homeowners, and just 37 percent are highly interested in local products. .

3.4

Estimation Strategy for Market Awareness and Performance
Our research goal explores how various age-range groups of consumers value

farmers markets in their communities. In our survey design, residents were asked to rate
the performance of the farmers markets, product quality, product diversity, and
infrastructure on the Likert scale from “Don’t Know” to “Excellent” (see Figure 3.2).
Measuring farmers markets performance from the customers’ point of view entails
learning the residents’ awareness of these markets. The first step we take is to identify the
characteristics of respondents who provided a rating from poor to excellent, compared to
the “Don’t Know” option, for each component. Any respondent who answered anything
other than “Don’t Know” is considered to be aware of that local food attribute. For
exploring the awareness level, we consider the option “Don’t know” equal zero and set the
rest options from “Extremely poor” to “Excellent” equivalent to one; hence, we use a
probit model to estimate our dependent variable. The probit model determines the
relationship between explanatory variables and the binary response variable (Green &
Hensher, 2010; Conner et al., 2010; Naasz et al., 2018; Zepeda, 2009).
The second step is to measure farmers markets’ performance, hence, we evaluate
the responses of those who provided ratings (i.e. didn’t answer “Don’t Know”). We only
want to assess the characteristics of those who had enough knowledge of that local food
component to give it a score. We utilize an ordered probit to estimate how changes in the
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ordinal dependent variables are associated with different demographic variables (Green &
Hensher, 2010; Conner et al., 2010). To clarify, for estimating the performance, the
ordered probit model considers those responses from “Extremely poor” to “Excellent” and
leaves out individuals who provided “Don’t Know” answers. However, excluding the
individuals who are unaware of these markets from the sample leads to endogeneity arising
from sample selection (Antonakis et al., 2010). Accordingly, our estimates would be
biased since the sample is not an acceptable representative of the population we tend to
study. Additionally, there are unobserved factors that influence farmers markets awareness
and performance together (Winship and Mare, 1992). Consequently, to correct for sample
selection (Hackman 1979) we end up using Heckman ordered probit model which is an
appropriate choice for modeling dependent variables jointly as the first part (selection)
relates to a binary choice and the second part (outcome) is related to an ordinal choice
(Green & Hensher, 2009; Huang, 1999; Keogh et al., 2019).
In our survey, we asked respondents to rate the performance of product quality,
product diversity, and public market building and facilities (infrastructure). However, the
performance of these attributes has been rated within the context of LFSs and not explicitly
regarding the farmers markets. Therefore, we estimate three models to evaluate the
awareness and performance of these attributes in addition to farmers markets since we
expect the residents' awareness and perception of these attributes to differ from awareness
of farmers markets.
This model, which is an extension of Heckman’s (1979) probit model for whether
respondents are aware of farmers markets or not is estimated jointly with an ordered probit
model to assess the performance of these markets. Therefore, we evaluate the performance
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of farmers markets, given that the performance question is being answered if respondents
are aware of the farmers markets.
The probability that the ordinal outcome 𝑦𝑦𝑖𝑖 (performance) is equal to the value ℎ is

given by the probability that 𝑥𝑥𝑖𝑖 𝛽𝛽 + 𝑢𝑢1𝑖𝑖 falls within the cut points 𝜇𝜇ℎ−1 and 𝜇𝜇ℎ :
𝑃𝑃𝑃𝑃(𝑦𝑦𝑖𝑖 = ℎ) = 𝑃𝑃𝑃𝑃(𝜇𝜇ℎ−1 < 𝑥𝑥𝑖𝑖 𝛽𝛽 + 𝑢𝑢1𝑖𝑖 ≤ 𝜇𝜇ℎ )

(1)

Where 𝑥𝑥𝑥𝑥 is the outcome covariates (demographic variables), 𝛽𝛽 is the coefficients,

and 𝑢𝑢1𝑖𝑖 is a random-error term. The observed outcome values ℎ, . . . , 𝐻𝐻are integers. 𝜇𝜇0 is

taken as −∞ , and 𝜇𝜇𝐻𝐻 is taken as +∞. We model the selection process (awareness) for the

outcome by:

(2)

𝑠𝑠𝑖𝑖 = 1(𝑧𝑧𝑖𝑖 𝛾𝛾 + 𝑢𝑢2𝑖𝑖 > 0)

Where 𝑠𝑠𝑖𝑖 = 1 if we observed 𝑦𝑦𝑖𝑖 and 0 otherwise, 𝑧𝑧𝑖𝑖 is the covariates used to model

the selection process (demographic variables), 𝛾𝛾 is the coefficients for the selection

process, 1(·) denotes the indicator function, and 𝑢𝑢2𝑖𝑖 is a random-error term. (𝑢𝑢1𝑖𝑖 , 𝑢𝑢2𝑖𝑖 )
have a bivariate normal distribution with mean zero and variance matrix.
�

1
𝜌𝜌

𝜌𝜌
�
1

When 𝜌𝜌 ≠ 0, standard ordered probit techniques applied to the outcome equation

yield inconsistent results.

The variable of interest 𝑦𝑦𝑖𝑖 can be observed if the latent variable 𝑠𝑠𝑖𝑖 is greater than

zero (Heckman, 1979). Since the outcome equation is nonlinear, there is no need to
calculate the inverse Mill’s ratio (Green 2006, 2008a). We assume error terms from
selection and outcome equations correlate with each other, and both are normally
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distributed. Demographic variables include age, gender, income, local food interest,
community size, homeowner status, and years of residency. This model requires at least
one variable included in the selection equation but not in the equation model. These
variables, which are identified as exclusion restrictions, affect the probability of an
observation emerging in the sample but do not influence the ultimate dependent variable
of interest (performance) in the ordered probit model. Without exclusion restrictions,
Heckman models “can often do more harm than good” (Kennedy, 2006). We keep years
of residency in the awareness equation, which is not included in the performance equation.
The model would be estimated using the log-likelihood function developed by
Boyes et al. (1989) and Greene (2008a):
Log-likelihood for the probit case in the awareness selection equation:
𝑙𝑙𝑙𝑙𝑙𝑙ɸ (−𝑧𝑧𝑖𝑖 𝛾𝛾 ) + �

log 𝐿𝐿 = �

𝑠𝑠=0

+�

𝑙𝑙𝑙𝑙𝑙𝑙ɸ2 (𝑥𝑥𝑖𝑖 𝛽𝛽, 𝑧𝑧𝑖𝑖 𝛾𝛾, ρ)

𝑠𝑠=1,𝑦𝑦=1

𝑠𝑠=1,𝑦𝑦=0

𝑙𝑙𝑙𝑙𝑙𝑙ɸ2 (−𝑥𝑥𝑖𝑖 𝛽𝛽, 𝑧𝑧𝑖𝑖 𝛾𝛾, −ρ)

(3)

Log-likelihood for the ordered probit case in the performance outcome equation:
log 𝐿𝐿 = �

𝑙𝑙𝑙𝑙𝑙𝑙ɸ (−𝑧𝑧𝑖𝑖 𝛾𝛾)

(4)

𝑠𝑠=0

𝐻𝐻

+ � � 𝑚𝑚𝑖𝑖ℎ 𝑙𝑙𝑙𝑙𝑙𝑙 [ɸ2 (𝜇𝜇ℎ − 𝑥𝑥𝑖𝑖 𝛽𝛽, 𝑧𝑧𝑖𝑖 𝛾𝛾, ρ) − ɸ2 (𝜇𝜇ℎ−1 − 𝑥𝑥𝑖𝑖 𝛽𝛽, 𝑧𝑧𝑖𝑖 𝛾𝛾, ρ)]
𝑠𝑠=1

ℎ=0

Where ɸ(. ) is the cumulative distribution function of standard distribution and 𝑚𝑚𝑖𝑖ℎ

= 1 if 𝑦𝑦𝑖𝑖 = ℎ.
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3.4.1

Marginal Effects
Using the performance outcome variable and awareness as the selection variable,

we estimate the parameters of an ordered probit sample selection model. Variables
including age, gender, income, local food interest, community size, homeowner status, and
years of residency are expected to affect selection. The outcome variable (performance),
is affected by age, gender, income, local food interest, community size, and homeowner
status. We estimate the average marginal effect of demographic variables on the
probability of rating high performance (i.e., farmers markets, product quality, product
diversity, and market infrastructure).
𝑃𝑃𝑃𝑃(𝑦𝑦𝑖𝑖 = ℎ | 𝑠𝑠𝑖𝑖 = 1) = 𝑃𝑃𝑃𝑃(𝜇𝜇ℎ−1 < 𝑥𝑥𝑖𝑖 𝛽𝛽 + 𝑢𝑢1𝑖𝑖 ≤ 𝜇𝜇ℎ )
𝜕𝜕𝜕𝜕
𝜕𝜕𝜕𝜕

=[ɸ′ (𝜇𝜇ℎ−1 − 𝑥𝑥𝑖𝑖 𝛽𝛽) − ɸ( 𝜇𝜇ℎ − 𝑥𝑥𝑖𝑖 𝛽𝛽)]

(5)

For marginal effect, we only report the last cut point (individuals who rated the
performance the highest).

3.5

Results

This section presents the Heckman ordered probit model results to better understand
the relationship between rating farmers’ market performance and demographic variables.
We expect consumers from different demographic information have distinct opinions
about farmers markets. Therefore, using STATA 16 software package, we investigate the
respondents’ perceptions of other local food aspects, including product quality, product
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diversity, and the markets’ infrastructure, to clarify the reason for varied points of view
regarding the performance of these markets.
3.5.1

Farmers Markets
Table 3.5. shows the significance level of estimates of the demographic variables

related to awareness and performance of farmers markets. All variables except gender
significantly influence the probability of awareness of the farmers markets; the younger
respondents are more knowledgeable of these markets than the middle-aged and older
ones. The awareness level increases as income and years of residency in a neighborhood
increase. Consumers interested more in consuming locally grown products are well
informed about these markets. Likewise, residents in larger communities are more
knowledgeable about farmers markets than residents in smaller communities.
Regarding the performance equation, older consumers (age>=56) rate the market
performance higher than the younger generation. This result is consistent with Mintel,
Global Market Research & Market Insight (2008) reported that younger consumers tend
to purchase local products less. In contrast to the selection equation (awareness), gender is
significantly related to the rating performance as females are more satisfied with the
farmers markets function than males. The local food interest level and community size are
positively associated with the highly-ranking performance of farmers markets. As we can
see, income has no association with rating the performance of these markets.
The positive estimate of rho shows that the unobservable factors that raise the
awareness of farmers markets tend to happen with unobservable that increases the
performance rating. Furthermore, the likelihood test result rejects the null hypothesis that
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performance equation (outcome) and awareness equation (selection) errors are
uncorrelated.
3.5.2

Product Quality
The results of how demographic variables are associated with product quality are

indicated in Table 3.6. Younger visitors to farmers markets know more about the quality
of local products. Seniors (age>=56) shoppers are more satisfied with the quality of these
products, while middle-aged consumers are less content with product quality than
youngers. Factors including income level, interest level in consuming local products,
community size, and years of residency are directly related to the awareness level of the
quality of products offered in the farmers markets. Meaning that consumers with high
income, highly interested in consuming locally grown products, living in larger
communities as well as residing in the same neighborhood for a long time are more aware
of the quality of products sold in farmers markets. Respondents with a high income, more
interested in consuming local food, and residents of urban communities rate the
performance of the local product quality higher.
3.5.3

Product Diversity
Table 3.7. illustrates the effect of demographic variables on the probability of being

aware of and rating the performance of product diversity. Like farmers markets and
product quality, the younger generation have more information regarding the range of
products provided in the LFS. Although this time, more youthful individuals are more
satisfied with the diversity of these products than the other consumers (middle-aged;
age>=39 & age<=55)). Locavores (consumers who are very interested in consuming local
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food) living in larger communities (urban) are more aware of the range of products offered
in the system and rate the product diversity performance higher.
3.5.4

Market Infrastructure
Concerning the infrastructure of the markets, younger consumers are more aware

of facilities built for selling local foods and are more pleased with the current infrastructure
and rate the performance higher than the middle-aged and older ones. Men feel they know
more about the infrastructure and rate it highly performed compared to women. Locavores
and residents in urban areas know more about infrastructure and are satisfied with its
performance. Respondents residing in the same neighborhood longer are more aware of
the local markets’ infrastructure. Also, consumers who are renters are less aware of local
food facilities.

3.6

Conclusions
We investigated the engagement difference towards farmers markets across

different age-range groups and community sizes in 15 different communities of diverse
sizes across the US South. Consumer age is one of the important factors helping to explain
buying local foods and visiting the farmers markets as the niche markets of the system
(Baker et al., 2009; Elepu & Mazzocco, 2010; Tura & Hamo, 2018). Based on our results,
younger consumers are more aware of farmers markets, while they are less pleased with
the performance of these markets than older shoppers. We noticed that consumers with
higher income, deeply interested in buying local products and living in urban areas are
more informed about farmers markets and these factors are also significantly related to
giving a higher rate to the performance of these markets. We needed to investigate some
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important aspects of local food to learn why there were different points of view concerning
rating the performance of these markets. Therefore we analyzed the quality of local
products offered in these markets, local product diversity, and local markets infrastructure.
Since the quality of products is one of the main factors valued by consumers visiting
farmers markets (Penney & Prrior, 2014; Wolf et al., 2005), we explored the association
of demographic information with the awareness and performance of the quality of products
produced in the LFS. Our findings show that younger consumers are more knowledgeable
about the quality of products as well as are more satisfied with the performance of the
quality of products produced in the system than middle-aged consumers. However, senior
consumers are highly pleased with the quality of locally grown products than the other two
groups. Like farmers markets, consumers who fall in higher-income categories, locavores,
and residents in urban areas are well aware of the quality of local food in addition to rating
their performance as excellent.
The availability of a broader range of products is a determinant that consumers
comment on (Penney & Prrior, 2014). Thus we analyzed the performance of product
diversity offered in local food markets. Younger consumers are better informed about this
feature and consider it a well-performed aspect than middle-aged consumers. Furthermore,
consumers in larger communities and more interested in purchasing local products highly
rated the performance of the local product diversity.
One of the barriers to visiting farmers markets is inadequate facilities (Worsfold et
al., 2004; Mohammad et al., 2020). This study explored the relationship between
consumers’ personal information and awareness and rating performance of the
infrastructure of local food markets. The younger generation is more familiar with local
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markets infrastructure and happier with their performance. Therefore, the current facilities
have not met the expectations of all groups of consumers.
Residents in urban communities with higher incomes are more satisfied with the
performance of farmers markets, product quality, product diversity, and infrastructure than
residents in rural areas. Therefore, we can say there are opportunities to develop LFSs,
particularly farmers markets in rural areas since these markets’ performance is already
rated well in urban communities. However, other potential factors are considered as focus
areas in urban communities to attract more consumers to shop at these markets, especially
younger residents.
The interest in establishing farmers markets stems from different sources.
Developing farmers markets by government and business leaders due to the economic
impacts of these markets on communities can vitalize the community businesses.
Consumers’ interest in attending farmers markets is another probable catalyst for the
development of these markets. Consumers’ demand for a broader selection or higher
quality of food not being met by conventional food markets can be an outstanding
motivation for visiting and shopping at farmers markets (Guide to Developing a
Community Farmers Market, n.d.). Farmers need to understand who their customers are
and what they seek to obtain from their farmers market experience (Marketing Farmers’
Markets, n.d.). This information can assist farmers in customizing their marketing
approach to best serve consumers. Exploring consumers’ demands from different
demographic ensures their needs are considered in the market’s development. Since
farmers must do all work from production to selling products, effective marketing
strategies appear to be the priority of farmer business planning.
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Developing innovative marketing approaches seem critical for farmers as the LFS
measures expand, and there is more competition for receiving more dollars in food retail
(Wayne, Rojas, 2016). Marketing strategies to continue to increase the farmers markets
revenue should be tailored to the needs of different groups of consumers. Based on our
results, if farmers in the South want to target more consumers from different demographics
providing products of quality that the younger generation seeks can be an important factor
in persuading this generation to visit and shop at farmers markets frequently. Offering a
wider range of local products and building convenient and accessible markets facilities can
be appealing elements to interest a more significant segment of senior consumers to shop
at these markets.
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Table 3.1 Different Communities Defined by Population
Smaller Communities
Edgecombe County, NC
Boyd County, KY
Clark County, KY
Upstate South Carolina
<100k

Medium-sized Communities
Catawba, SC
Little Rock, AR
Knoxville, TN
Montgomery, AL
Chapel Hill, NC
Durham, NC
≥100k & <600k

Larger Communities
Nashville, TN
Louisville, KY
Raleigh, NC
Columbia, SC
Baton Rouge, LA
≥600k

Table 3.2 Definition of Performance for Different Aspects of the Local Food System
Local Food
Attributes

Food market

Local product
characteristic

Organizational
support

Definition of Performance
A market can be considered high performing if it:
• offers, advertises, or promoted diverse, high-quality local
food products
• is generally accessible to members of the community and
farmers from around the region
• and/or exceeds your expectations
A community can be considered high performing if:
• there are many different high-quality local product options
• it is easy to know whether a product was grown or raised
near your community, in your state, or on a particular farm
• and/or exceeds your expectation
A community can be considered high performing if:
• local food activities are supported and promoted by the
government, private businesses, and community
organizations.
• and/or TV, radio, and social media outlets cover local food
activities.
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Figure 3.1 Particular aspects of Farmers Markets

Table 3.3 An Example of Our Survey Design which Includes Attributes Directly Relates
to Farmers Markets Patrons
Farmers markets
Local product quality
Product diversity
Public market buildings
and facilities

Don’t
Know
O
O
O
O

Extremely
Poor
O
O
O
O
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Poor

Average

Good

Excellent

O
O
O
O

O
O
O
O

O
O
O
O

O
O
O
O

Figure 3.2 Measuring the Performance of Farmers Markets
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Table 3.4 Demographic Information

Age (year)
≤ 38
≥ 39 & ≤ 55
≥ 56
Gender
Female
Male
Income ($10,000)
Under 50K
50-99K
100-149K
150-199K
Over 200K
Education
Less than high school
High school
2-years degree
4-years degree
Graduate or
professional degree
Homeowner status
Homeowner
Renter
Years of residency
Local food interest level
Low inteste in
consuming local food
High inteste in
consuming local food

Small Communities
(N=600)

Medium-Sized
Communities (N=1044)

Large Communities
(N=1851)

28.81%
27.63%
43.56%

37.66%
25.07%
37.27%

39.25%
24.74%
36.01%

65.2%
34.8%

65.8%
31.2%

67.2%
32.8%

44.8%
34.8%
12.8%
4.5%
3.0%

42.2%
33.9%
14.8%
5.5%
3.5%

35.3%
38.7%
15.4%
6.2%
4.4%

3.0%
31.0%
25.3%
24.8%
15.8%

2.4%
25.5%
18.2%
28.8%
25.1%

1.7%
25.6%
19.0%
30.7%
23.00%

75.3%
24.7%
17.0

68.7%
31.3%
15.9

68.0%
32.0 %
16.9

63.0%

64.0%

70.9%

37.0%

36.0%

29.1%
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Table 3.5 Farmers Markets Channels Awareness and Performance
N = 3426
Farmers Market
Generation
Younger (Base= Age
<=38)
Middle-aged (Age>=39
& Age<=55)
Older (Age>=56)
Gender(Base=Female)
Men
Income
Local Food Interest (Base=Low
interest in consuming local
food )
High interest in
consuming local food
Community Size (Base= Small)
Medium
Large (Urban)
Homeowner status (Base=Home
owner)

Coefficient

Marginal
Effects
Performance
(Awareness)
Coefficient

Marginal
Effects
(Performance)

-0.310***
(0.074)
-0.172***
(0.073)

-0.054***
(0.013)
-0.027**
(0.011)

-0.071
(0.050)
0.096**
(0.046)

-0.020
(0.014)
0.029**
(0.017)

-0.018
(0.063)
0.016***
(0.006)

-0.003
(0.010)
0.003**
(0.001)

-0.134***
(0.042)
0.008**
(0.004)

-0.039**
(0.014)
0.002**
(0.001)

0.617***
(0.073)

0.090***
(0.009)

0.532***
(0.039)

0.017***
(0.013)

0.266**
(0.085)
0.123*
(0.076)

0.046**
(0.015)
0.023*
(0.015)

0.314***
(0.057)
0.298***
(0.052)

0.087***
(0.015)
0.081***
(0.014)

Awareness

-0.222***
-0.040***
-0.053
-0.016
(0.066)
(0.012)
(0.047)
(0.014)
0.011***
0.002***
Years of residency
(0.003)
(0.000)
0.901***
Constant
(0.104)
rho
0.876
(0.063)
likelihood-ratio test
chi2(1) = 11.39
Prob > chi2 = 0.000
***, **, * indicate significance at 1%, 5%, and 10% levels.
Note: standard deviations are in parentheses.
Renter
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Table 3.6 Product Quality Awareness and Performance
N = 3426
Product Quality
Generation
Younger (Base= Age <=38)
Middle-aged (Age>=39 &
Age<=55)

Marginal
Marginal
Effects
Performance Effects
(Awareness)
(Performance)
Coefficient
Coefficient
Awareness

-0.155**
(0.070)
-0.033
(0.067)

-0.026**
(0.012)
-0.005
(0.010)

-0.117*
(0.052)
0.133**
(0.046)

-0.028*
(0.013)
0.035***
(0.013)

0.001
(0.060)
0.014**
(0.006)

0.001
(0.009)
0.002**
(0.001)

0.007
(0.046)
0.010**
(0.004)

0.002
(0.012)
0.003**
(0.001)

0.836***
(0.062)

0.104***
(0.007)

0.695***
(0.039)

0.198***
(0.013)

Medium

0.157*
(0.086)

0.028*
(0.015)

0.308***
(0.069)

0.070***
(0.017)

Large (Urban)

0.233**
(0.070)

0.040***
(0.013)

0.361***
(0.049)

0.084***
(0.010)

-0.027
(0.051)
-

-0.007
(0.015)
-

-

-

Older (Age>=56)
Gender (Base=Female)
Men
Income
Local Food Interest (Base=Low
interest in consuming local food )
High interest in consuming
local food
Community size (Base= Small)

Homeowner status (Base=Home
owner)

-0.027
-0.004
(0.068)
(0.011)
0.005**
0.001**
Years of residency
(0.002)
(0.000)
0.842***
Constant
(0.101)
0.987
rho
(0.010)
chi2(1) = 40.05
likelihood-ratio test
***, **, * indicate significance at 1%, 5%, and 10% levels.
Renter

Note: standard deviations are in parentheses.
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Prob > chi2 = 0.000

Table 3.7 Product Diversity Awareness and Performance
N = 3426
Product Diversity
Generation
Younger (Base= Age <=38)
Middle-aged (Age>=39 &
Age<=55)

Marginal
Marginal
Effects
Performance Effects
(Awareness)
(Performance)
Coefficient
Coefficient
Awareness

-0.200***
(0.070)
-0.188**
(0.068)

-0.035***
(0.013)
-0.033***
(0.013)

-0.160***
(0.049)
0.029
(0.045)

-0.030***
(0.009)
0.006
(0.009)

0.104*
(0.058)
0.012**
(0.006)

0.018**
(0.010)
0.002**
(0.008)

0.002
(0.040)
0.006
(0.004)

0.001
(0.008)
0.001
(0.001)

0.666***
(0.062)

0.102***
(0.008)

0.470***
(0.038)

0.101***
(0.009)

Medium

0.166**
(0.078)

0.032**
(0.016)

0.320***
(0.058)

0.052***
(0.009)

Large (Urban)

0.174**
(0.073)

0.033**
(0.015)

0.416***
(0.050)

0.072***
(0.008)

Older (Age>=56)
Gender(Base=Female)
Men
Income
Local Food Interest (Base=Low
interest in local food )
High interest in local food
Community Size (Base= Small)

Homeowner
Status(Base=Homeowner)

-0.033
-0.006
0.042
0.008
(0.062)
(0.011)
(0.044)
(0.008)
0.003
0.001
Years of Residency
(0.004)
(0.000)
0.880***
Constant
(0.096)
0.950
rho
(0.028)
chi2(1) = 33.48
Prob > chi2 = 0.000
likelihood-ratio test
***, **, * indicate significance at 1%, 5%, and 10% levels.
Note: standard deviations are in parentheses.
Renter
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Table 3.8 Market Infrastructure Awareness and Performance
N = 3426
Infrastructure
Generation
Younger (Base= Age <=38)
Middle-aged (Age>=39 &
Age<=55)

Marginal
Marginal
Awareness Effects
Performance Effects
(Awareness)
(Performance)
Coefficient
Coefficient
-0.212***
(0.061)
-0.269***
(0.059)

-0.058***
(0.017)
-0.075***
(0.016)

-0.193***
(0.051)
-0.103**
(0.046)

-0.026***
(0.007)
-0.015**
(0.007)

0.248***
(0.053)
0.007
(0.005)

0.068***
(0.014)
0.002
(0.001)

0.054
(0.042)
0.005
(0.004)

0.007
(0.006)
0.001
(0.001)

0.539***
(0.052)

0.141***
(0.013)

0.427***
(0.038)

0.064***
(0.007)

Medium

0.216***
(0.069)

0.062***
(0.020)

0.334***
(0.058)

0.039***
(0.007)

Large (Urban)

0.115*
(0.064)

0.034*
(0.019)

0.346***
(0.053)

0.041***
(0.006)

-0.041
(0.044)
-

-0.006
(0.006)
-

-

-

-

-

Older (Age>=56)
Gender (Base=Female)
Men
Income
Local Food Interest (Base=Low
interest in consuming local food )
High interest in consuming
local food
Community Size (Base= Small)

Homeowner status (Base=Home
owner)

-0.111**
-0.032*
(0.054)
(0.016)
0.008***
0.002***
Years of residency
(0.002)
(0.001)
0442***
Constant
(0.082)
0.929
rho
(0.034)
likelihood-ratio test
chi2(1) = 33.83
***, **, * indicate significance at 1%, 5%, and 10% levels.
Renter

Note: standard deviations are in parentheses.
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Prob > chi2 = 0.000

EXPLORING CHANGES IN CONSUMER FOOD VALUES AND MARKET CHANNELS
EXPENDITURES DURING THE COVID ERA

4.1

Introduction
Consumers’ habits relating to food consumption and shopping evolve over time

regarding what, when, and where to eat. (Sheth, 2020). Consumers’ purchase decisions
have been increasingly influenced by a range of social, cultural, demographic information,
perception, and economic factors to purchase commodities to maximize their utility
(Ramya & Ali, 2016) and balance their revealed benefits and risk (Lancaster, 1971).
Unexpected external crises such as the 2011 Tohoku earthquake and tsunami event (Hori
& Iwamoto, 2011) and the September 11 terrorist attacks (Dube & Black, 2010)
temporarily affected food consumption behavior and spending patterns. However,
consumers' patterns shift differently based on the type of crisis, consumer income,
consumer experience, their level of knowledge, and their sources of receiving information
(Huang et al., 2021).
The COVID-19 outbreak, as an unprecedented pandemic, disrupted the food system
worldwide and altered our food consumption habits. In many aspects, food-related
behavior is affected by individual food values, which are successionally affected by
personal characteristics, resources, and opinions (Janssen et al., 2021). COVID-19 impacts
different populations differently; since food-related values can directly influence purchase
behavior (Hauser et al., 2013), it is essential to explore the intrinsic and extrinsic values of
the products searched by consumers.
The food system has shifted from producer-driven to consumer-driven, designed
based on consumers’ needs and expectations. Since individuals are faced with a variety of
food products, it has complicated their food choice decisions (Connors et al., 2001).
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Collecting data on the intricate consumer food purchasing trends is crucial in directing all
agribusiness and marketing strategies (Kinsey & Senauer, 1996). Consumers reflect their
personal food values when purchasing food (Lyerly & Reeve, 2015), and they make
purchasing decisions by managing their target values (Connors et al., 2001). Covid-19
represented a significant shock in 2020 to the U.S. food system as well as to consumer
perceptions about food. While many consumers were forced to rethink where and how
they sourced food, these sourcing options were also framed by values and perceptions
consumers held about their food. Consumers tend to value food differently, thus, dividing
consumers based on their characteristics and rating food-related factors into various
clusters helps to identify different consumers' wants. Learning the consumers’
expectations and needs is crucial for the success of any business. In the past, for exploring
consumer food purchasing behavior assigning them to various groups by just demographic
information could have been effective (Thilmany et al., 2006), but some study shows that
consumers’ priorities for spending on their food are increasingly subject to food values
(Prentice & Peters, 2018).
Over the past decades, special attention has been attracted to values within the
context of consumer behavior and strategic marketing (Hauser et al., 2013, Lusk &
Briggeman, 2009) to the expansion of the means-end chain theory, which discusses a set
of fundamental values that motivate consumers purchasing decisions (Gutman 1982).
Food values link the way food is produced, distributed, marketed, regulated, sold, and
consumed (Prentice & Peters, 2018). These values are distinctive and fall into specific
categories, and consumers differ in placing weight on different food attributes. Food values
can be related to specialized food production practices, community-oriented, and
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individual self-interest. Consumers’ most frequently noted values include health, taste,
cost, convenience, origin, tradition, and environmental impacts (Connors et al., 2001; Lusk
& Briggeman, 2009; lee et al., 2019). Some food markets are distinguished for offering
products possessing unique attributes; therefore, the dollar spent could considerably vary
in different food markets.
The primary purpose of this research is to examine the diversity of food values and
test for the presence of distinct clusters based on food values and demographics. The study
continues by comparing Food-at-Home (FAH) expenses spent by consumers and also
participation and budget allocated to purchasing food in Direct-to-Consumer (DTC)
markets in various clusters before and during the Covid pandemic. To conduct these
analyses, we use a nationwide consumer survey developed in the summer of 2020 and
distributed in the fall of the same year to explore consumer food preferences and values.
Issues of affordability, safety, local food economies, and choice were measured against
rapidly emerging options to the source. Online shopping, home delivery, and store pickup options quickly became widely offered and, to a significant extent, have become a
normal part of how consumers shop. To some extent, Covid accelerated shopping trends
that already had been emerging. Therefore a follow-up survey was distributed in the Fall
of 2021 to track how the importance of food preferences and values has changed from the
outbreak’s initial time.
The United States declared a nationwide emergency concerning the coronavirus
disease on March 13. From January, the descending trend in food demand and export
prices started as countries shut down their businesses and stay-at-home orders went into
effect (Mead et al., 2020). The Covid-19 pandemic not only influenced the pattern of
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individuals’ food consumption (Siksna et al., 2021) and changed the products people buy,
when, where, who is purchasing them, and how much time is allocated to the effort, but it
shifted how consumers do their grocery shopping. For instance, other purchasing methods,
such as online, thrived more during Covid-19 to avoid contracting the virus that is more
likely to last post-pandemic (Arm, Miller & Tucker, 2022). Due to keeping people at home
orders, the shutdown or limited access to restaurants, overcoming the limiting time for
cooking at home, adding to the anxiety of the virus, and fear of being close to others
persuaded individuals to fall back on using their home kitchens (Ellison et al., 2020).
Expenditure on food at home (FAH) and food away from home (FAFH) grew from
1997 to 2019; FAH expenses rose 60.5 %, which is more than FAH’s cost of about 39.7%.
Moreover, bringing food to the table has substantially changed with the first wave of the
Covid pandemic. Consumers were forced to shift their shopping behavior which could last
for a long time. USDA economists explained that the pandemic and its subsequent
economic downturn led to a substantial 7.8% reduction in consumer expenses on food in
2020 compared to 2019. FAFH costs experienced an enormous setback of 19.5%, while
FAH spending increased by 4.8%. The noticeable switch to making FAH from FAFH was
the key driver of the cutback in actual total food expenses in 2020. The decline is more
than double the decrease in food spending during the Great Recession in 2008 and 2009
(USDA, 2021). This could be attributed to the pandemic prompting operating at low
capacity or shutting down most of the food-service sector (Holcomb et al., 2021). The
Food Expenditure Series (FES) is a comprehensive data set that evaluates the U.S. food
system, quantifying the cost of food produced in the United States by sort of product,
marketing outlets, and shoppers. FES explores FAH expenses at grocery stores,
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supercenters and warehouses, other small retail stores, home delivery, and direct-toconsumer selling (USDA, 2021).
The sale of local foods accounts for a small but burgeoning part of the U.S. food
system (Martinez, 2021). According to the USDA’s Agricultural Resource Management
Survey (ARMS), the locally grown products’ sales totaled $4.8 billion in 2008 when the
system selling is measured through Direct-to-Consumer (DTC) and intermediaries for a
quarter of local food sales (Low & Vogel, 2011). In rural and urban areas, the sale of
Direct-to-Consumer (DTC) products from well-known outlets like farmers markets,
community-supported agricultural, roadside stands, etc., has grown by 24 percent from
2002 to 2012 (USDA, 2017). DTC markets impact the local community, and their effects
can outpace traditional food markets (Hughes and Isengildina-Massa, 2015). Although the
Covid pandemic has disturbed the entire food system, some researchers demonstrated that
the LFS has been more resilient in meeting consumers’ demands because of the
involvement of fewer intermediate sectors (Colicchio and Kessler, 2020; Pollan, 2020;
Thilmany et al., 2020a). USDA report shows that in 2020 spending on DTC products
increased by 11 percent (USDA, 2021). In contrast, other studies predicted a severe
financial collapse for local farmers once the economy falls into a severe recession
(Thilmany et al., 2020b).
Studying consumer food purchasing patterns is evidently effective in realizing how
consumers’ behavior alters and adapts to another food consumption style during crisis
periods and contributing to practical guidelines in crisis management efforts. This study
aims to investigate the different groups of consumers in regard to placing values on food
attributes and how their FAH and DTC expenses have changed during the pandemic.
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4.2

Literature Review
Covid-19 is a unique challenge that the world was forced to encounter without

readiness. In addition to unavoidable economic tensions stemming from the closure of
many businesses, the pandemic is provoking essential alterations in the societal habits of
populations worldwide. One of the aspects that were substantially affected by the
pandemic is individuals’ food purchasing and consumption behavior due to the shutdown
of the food services and social isolation orders and ambiguity about what will happen
shortly. Huang et al. (2021) studied the pandemic impact on U.S. household grocery
spending behavior, particularly local food purchases. Their findings indicated that middleincome families (income between $50,000 and $99,999) were less inclined to increase
their food expenses during the pandemic than households belonging to higher income
levels. The researchers also found that demographic variables: age, gender, and working
status significantly impact food purchasing behavior. Moreover, consumers’ spending
behavior was considerably influenced by their community’s perceived safety, disease
spread, and food access.
Baker et al. (2020) investigated the households’ consumption spending response to
Covid-19. The findings showed that individuals’ spending thoroughly changed over a
broad range of products because of the pandemic. However, the magnitude of the shifts
was subject to the state of residence. Spending rose more than 40% in the first half of
March and decreased by roughly 25% to 30% in the second half. Individual personal
characteristics such as age and the structure of the households explained larger shares of
variation in spending responses to the pandemic.
It has been noted that individuals’ reactions to various risks are impacted by how
they perceive the features of a potential threat (Kaptan et al., 2018). Perceived risk denotes
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consumers’ perceptions of the uncertainty and negative outcome of buying a good or
service (Dowling & Staelin, 1994). Cerroni et al. (2021) examined the effect of the recent
pandemic on different food values. They observed that the importance level of some values
has dropped: safety, environmental impact, and novelty, while the others attained higher
importance: taste, nutrition, appearance, convenience, and origin. However, the matter of
price, naturalness, and fairness remained unchanged. Ellison et al. (2020) investigated
changes in FAFH expenses during the opening weeks of the pandemic in the U.S. and
evaluated whether consumers shifted their food values. They found that FAFH costs have
significantly reduced, and the importance of food values such as price and nutrition has
decreased, which might be tradeoffs consumers will make in the scarcities period.
There is a linkage between particular food choices and food values. Hauser et al.
(2013) investigated how food values impact food purchasing behavior. The researchers
specified the attitude as the mediator, however, based on the results, food values
significantly influenced attitude, which in turn affected purchasing behavior. Prentice and
Peters (2018) reported the results of analyzing data collected in 14 countries through a
survey developed by a panel of experts from the FoodMinds Global ExpertBench (GEB).
The questionnaire comprised 14 attributes divided into primary and secondary values.
Primary includes production method, economy, social justice, food security, distribution
and access, manufacturing and retailing, content and ingredient, cooking and preparation,
regulation and policy, and public health. The secondary set of food values comprised
socio-demographic, geography, and environmental values. For each factor, respondents
were asked to choose a feature with the largest effect on their food purchasing behavior.
The values had a noticeable influence on 40-50% of the population, while food values
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influence a larger share of the consumers in countries with a lower Human Development
Index (HDI). These mainly hold for attributes such as economy, food distribution and
access, environmental, and social justice and security.
As the unseen biological virus was spreading across the world and leading to the
closure of almost all public locations also, people were forced to stay at home, and roughly
all aspects of their life were disrupted. Likewise, the food demand escalated at grocery
stores and declined at restaurants from the beginning of the outbreak in March and April
2020 (Lusk & McCluskey, 2020). Holcomb et al. (2021) studied the COVID Impacts on
food consumers purchasing patterns in U.S. and Oklahoma. They noted that Covid-19
affected the food expanse and food purchasing behavior. The expenses on FAH increased
compared to FAFH, however, the authors explained that whether the dollars spent on
FAFH exceeds the FAH expense will mainly hinge on the general economic status.
According to the outcomes of the noticeable previous recessions, once consumers worry
about their future income and purchasing power, they spend more of their food dollars on
FAH than on FAFH.
Filimonau et al. (2021) examined how household food consumption at home and
eating out were influenced by Covid-19. They noted that during this unexpected crisis, the
viable intention toward consuming food at home has emerged, mainly eating locally grown
products. Results indicated public hesitancy regarding eating out post-COVID, and food
services such as restaurants are required to replan their cleaning rules to enhance visits.
Marchesi and W.McLaughlin (2022) measured the U.S. Consumers’ dollars spent on foodaway-from-home (FAFH) during the pandemic. Results show spending and transactions
at restaurants of all types operating declined following the onset of the national emergency,
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and the reduction has stuck around one year later. The pandemic impacts affected
restaurants and meals heterogeneously. Nevertheless, spending on restaurants and
transactions generally increased from November 2020 through January 2021, both metrics
have demonstrated a slow recovery trend to pre-Covid time.
In today’s competitive world, growing and succeeding in a business, recognizing
profitable and low-risk consumers, keeping loyal consumers, and leading next-level
consumers to upper clusters are the goals of the founder and marketers (Rajagopal et al.,
2011). In marketing research, the fundamental use of clustering has been for market
segmentation, identifying discrete groups of consumer behavior and sales transactions.
Tsourgiannis et al. (2014) utilized cluster analysis to study the determinants impacting the
consumers purchasing behavior toward the food produced during the economic crisis in
Greece. The authors categorized consumers with similar behavior into three groups:
support for their national economy, affected by psychological issues, and opportunists.
Thilmany et al. (2007) applied clustering methodology to learn the consumer segments in
Colorado according to their willingness to pay for different natural beef products. Their
findings determined numerous segments of consumers who probably purchase natural
beef, and different segments are motivated by various factors. The most important factor
affecting the separation of clusters was related to the production methods. Carlson et al.
(2002) researched the amount of food consumed by consumers from various food
categories to find the common characteristics of consumers whose food source differs from
the average. Using cluster analysis, researchers stratified consumers based on the market
channels in which they purchase their foods. Two major clusters were identified: half of
the consumers were cooking at home and buying 93 percent of their food from grocery
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stores. The other cluster, “High Service,” accounted for 10 percent of individuals and spent
around 45 percent of their food expenses in restaurants.
Covid-19 has affected the U.S. agricultural system in many ways, which is also
valid for the LFS. Thilmany et al. (2020b) estimated a $3.9 million decline in local and
regional food sales and the economy’s loss totaling $6.7 million from March to May 2020.
To mitigate the pandemic’s impact on Colorado farm businesses, the authors suggested
that the state agencies should include food and farm business entities for emergency loan
programs and receive technical assistance and resources. Thilmany et al. (2020a) argue
about the characteristics of local and regional food systems (LRFS) regarding responding
to Covid-19. The researchers discuss that some inherent features of LRFS make the system
more resilient to responding to the pandemic and managing consumer demand. O’Hara et
al. (2021) investigate the effect of the pandemic on farmers markets sales in Washington,
D.C. They noticed a decline in sales compared with prior to Covid and explained this
reduction may have been because of longer wait times related to the single point-of-entry
systems. The other reason might be associated with placing orders since before the Covid,
shoppers were allowed to select products onsite, but during the outbreak, producers
stopped selling individual products and sold them in a larger sizes, therefore, some buyers
were concerned about the quality of a bag of the product without seeing them onsite.
As we mentioned earlier, several studies have looked at the influence of the
pandemic on the food purchasing pattern and eating behavior (Filimonau et al., 2012;
Holcomb et al., 2021; Marchesi & W.McLaughlin, 2022, Thilmany et al., 2020; Thilmany,
2020; O’Hara et al., 2021). However, the present study first focuses on clustering
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consumers based on food values and their general information and further scrutinizes how
different consumer segments have changed their FAH and DTC expenses during covid.

4.3
4.3.1

Research Methodology
Data Collection
We use the data of a nationwide consumer survey collected by Colorado State

University, funded by the USDA Agricultural Marketing Service, in partnership with the
University of Kentucky and Penn State University. The survey work is part of a yearlong
research partnership that was designed in the summer of 2020 and distributed in the fall of
the same year, which includes 13 national food market institutions, touching on various
aspects of local and regional foods. A sample of 5,000 responses was collected to address
the changes in consumer food behavior and possible drivers of these variations during the
COVID-19 pandemic. Respondents were also asked to indicate their demographic
information, including age, race, income, education, household size, and place of
residence.
We investigate consumers’ responses to the questions related to food marketing
channel use: FAH (Food-At-Home) and FAFH (Food-Away-From-Home), their weekly
expenditures spent by market channel, what food value is important to them when making
food purchasing decisions, demographics and income levels and reflected the economic
toll that households have been going through during the pandemic. In the survey design,
September 2020 was used because it was just one month before October when the survey
was distributed, and September 2019 was considered to gain an understanding of preCOVID-19 behavior. Therefore, we have one year period that helps us find any seasonal
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effects of food behavior. The respondents answered the questions on a seven-point Likert
scale (i.e., 1 = Not at all important; 7 = Very important) except for expenses spent in
different market channels which individuals expressed the amounts of the food cost. A
follow-up survey including 5010 observations was conducted in October 2021 to provide
important insights into how the importance of food values has changed after residents
realized the Covid pandemic might stay around for a longer time.
Data collected on market channels provided us with remarkable information on the
individuals’ spending on food in each market separately. In our survey, we referred to the
question utilized by the USDA Economic Research Services’ FoodAPS (Food Acquisition
and Purchase Survey) to define market outlets. Consumers were asked to state their dollars
spent on markets weekly in September 2020 and September 2019 (Table 4.1) and rate the
importance of each food value when they purchase food (Table 4.2).
4.3.2

Statistical Analysis
Developing successful marketing strategies for businesses depends on the

business’s ability to divide its consumers into separate groups so that identical sets of
marketing decisions can be applied to a group of consumers. The clustering analysis is an
unsupervised learning algorithm that assists in seeking a comprehensive understanding of
market segmentation and identifying consumers’ behavior (Punj & Stewart, 1983).
Clustering originated in psychology by Zubin (1938) and Tryon (1939) and in
anthropology by Driver and Kroeber (1932). The goal of the clustering method is to
naturally group the dataset for which the observations within each cluster are similar, but
the clusters are dissimilar (Rencher, 2002). To allocate the observations into clusters, the
number of groups (K) is unknown and has to be specified from the data (Izenman, 2008).
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Cluster analysis is divided into hierarchical and non-hierarchical algorithms. The
hierarchical method is not required to determine the number of clusters to be generated,
while in the non-hierarchical the number of K has to be specified. There are two types of
hierarchical clustering paradigms: agglomerative and divisive. Agglomerative strategies
start at the bottom with each observation being its own cluster; then, clusters are
recursively merged until only a single cluster remains. On the other hand, the divisive
method does the opposite and starts at the top so that all observations are members of a
single cluster; then, the cluster is split into two separate clusters, and so on for every
successive cluster until each item is its own cluster. Most authors of the books have
explored the agglomerative approach since the divisive ones pose some computational
problems and produce more sophisticated hierarchies (Hastie et al., 2008; Izenman, 2008;
Johnson & Wichern; 2002; Kaufman & Rousseeuw, 1990 ).
Many techniques use similarity or proximity employing the distance function
between all pairs of observations or variables. The agglomerative procedures include the
single linkage, complete linkage, average linkage, centroid linkage, Ward’s method, etc.,
which depend on the base distance between elements. Since the distance increases as two
observations become further apart, distance is a measure of dissimilarity (Nielsen, 2016).
One single clustering procedure is not preferred over the others, and each technique will
apply to the particular application. It is acceptable to try several clustering approaches to
the data since the clustering analysis is mostly considered as the intermediate process
followed by other descriptive methods (Dubes & Jain, 1976; Kaufman & Rousseeuw,
1989). After implementing the linkages methods and observing the dendrograms, the Ward
method is adopted to pursue the analysis. Ward’s hierarchical clustering method, also
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called the incremental sum of squares method proposed by Ward (1963), described in
terms of a Lance-Williams updating formula, utilizes the variance of clusters instead of
measuring the distance directly (Murtagh & Legendre, 2011). This method makes use of
the within-cluster (squared) distances and the between-cluster (squared) distances,
producing clusters that minimize within-cluster dispersion at each binary fusion (Murtagh
& Legendre, 2014; Johnson & Wichern, 2002; Wishart, 1969). Like centroid linkage, the
Ward method is originally designed for numerical measurements and exploits Euclidean distances.
(Kaufman & Rousseeuw, 1990).
However, we no longer speak of distances if the variables are not interval-scaled. For
handling binary, nominal, ordinal, numeric, or a combination of these variables, a dissimilarity is
usually used as a distance without the triangular inequality property (Kaufman & Rousseeuw,
1990). Gower’s dissimilarity coefficient (Gower, 1971) computes pairwise dissimilarities between
observations in the presence of mixed-type variables. The Gower distance is the complement of
Gower’s similarity coefficient.
The standard hierarchical clustering methods using Gower distance can cope with numeric
and categorical values (Anderberg, 1973; Jain and Dubes, 1988). Ward’s method is also applicable
to dissimilarities other than the Euclidean distance (Murtagh, 2014). The output of the Gower
distance function is the proximity matrix that is the input to cluster analysis.
For comparing observations 𝑖𝑖 and 𝑗𝑗, the Gower distance formula is (Kaufman & Rousseeuw, 1990,
p. 35):

𝑑𝑑(𝑖𝑖, 𝑗𝑗) =

𝑝𝑝

(𝑓𝑓) (𝑓𝑓)

∑𝑓𝑓=1 𝛿𝛿𝑖𝑖𝑖𝑖 𝑑𝑑𝑖𝑖𝑖𝑖
𝑝𝑝

(1)

(𝑓𝑓)

∑𝑓𝑓=1 𝛿𝛿𝑖𝑖

(𝑓𝑓)

When 𝛿𝛿𝑖𝑖𝑖𝑖 = 1 indicates both measurements 𝑥𝑥𝑖𝑖𝑖𝑖 and 𝑥𝑥𝑗𝑗𝑗𝑗 for the 𝑓𝑓th variable are not
missing and zero otherwise.
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(𝑓𝑓)

𝑑𝑑𝑖𝑖𝑖𝑖 is the contribution of 𝑓𝑓th variable to the dissimilarity between 𝑖𝑖 and 𝑗𝑗. If both 𝑥𝑥𝑖𝑖𝑖𝑖 and
(𝑓𝑓)

𝑥𝑥𝑗𝑗𝑗𝑗 are missing, 𝑑𝑑𝑖𝑖𝑖𝑖 does not need to be calculated. When measurements are not missing,
(𝑓𝑓)

𝑑𝑑𝑖𝑖𝑖𝑖 is computed as follows:

For binary or nominal variables:
1 𝑖𝑖𝑖𝑖 𝑥𝑥𝑖𝑖𝑖𝑖 ≠ 𝑥𝑥𝑗𝑗𝑗𝑗
(𝑓𝑓)
𝑑𝑑𝑖𝑖𝑖𝑖 = �
0 𝑖𝑖𝑖𝑖 𝑥𝑥𝑖𝑖𝑖𝑖 = 𝑥𝑥𝑗𝑗𝑗𝑗

(2)

For interval-scaled variables:
(𝑓𝑓)

𝑑𝑑𝑖𝑖𝑖𝑖 =

� 𝑥𝑥𝑖𝑖𝑖𝑖 −𝑥𝑥𝑗𝑗𝑗𝑗 �

(3)

𝑅𝑅𝑓𝑓

𝑅𝑅𝑓𝑓 = 𝑚𝑚𝑚𝑚𝑚𝑚𝑓𝑓 �𝑥𝑥𝑓𝑓 � − 𝑚𝑚𝑚𝑚𝑚𝑚𝑓𝑓 �𝑥𝑥𝑓𝑓 � Illustrate the range of variable 𝑓𝑓.

The early Gower distance function did not consider the ordinal variables, and the

inclusion method of these variables was subsequently explained by Kaufman and
Rousseeuw (1990). For the ordinal variables, first, the rank should be transformed through
normalization:

𝑧𝑧𝑖𝑖𝑖𝑖 =

𝑟𝑟𝑖𝑖𝑖𝑖 −1

(4)

𝑀𝑀𝑀𝑀𝑀𝑀𝑓𝑓 −1

Where 𝑀𝑀𝑀𝑀𝑀𝑀𝑓𝑓 , is the highest rank for variable 𝑓𝑓. In this way, all 𝑧𝑧𝑖𝑖𝑖𝑖 will fall into 0

and 1. Then after transformation, the (3) equation can be used for the outcome values.
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4.4

Results
FAH spending by U.S. consumers in 2019 accounted for almost 50% of food

expenses, while in 2020 rose to 55%. In April 2020, a month after announcing the
nationwide emergency regarding Covid-19 in the U.S., dollars spent on FAH were
reported roughly twice the dollars spent on FAFH (USDA ERS 2022). We believe that
customers are motivated by a number of different factors, for example, food values and
demographic information when they buy food which gives rise to heterogeneity in placing
relative importance on different food values. Several factors containing food values and
demographic information would affect the food expenses. Therefore, in order to capture
various potential clusters across consumers, we employ hierarchical clustering through the
Ward method based on the potential heterogeneity in food-related value and demographic
variables. We include similar variables to cluster consumers, capturing farm production,
community/social, consumer self-interest, and general characteristics that may define
consumer segments. Our variables are food values (ordinal), age (numeric), gender
(nominal), income (numeric), household size (numeric), education (numeric), race
(nominal), and community (nominal). STATA 16 software package and RStudio 1.4.1106
were used for clustering consumers and computing descriptive statistics.
The output of clustering analysis specifies 5 clusters. Cluster 1 places high
importance on positively impacting the local economy, affordability, implementing safety
protocols by retailers, and personal health. These consumers age over 50 years on average,
dominantly women, earning about $100k a year, most are in two-person households, more
than 60% possess an associate or bachelor’s degree, almost all are White, and living in
urban communities. Consumers in cluster 2 are more likely to greatly value affordability,
safety protocol, and personal health concerns when buying food. They are 47 years old on
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average, more men, majority a household of size two, overall belonging to the middle
class, gaining around $85k, having an associate or bachelor’s degree, 63% White followed
by 19% Hispanic, residing in urban and semi-urban areas. The weights consumers in
cluster 3 put on the food values are quite similar to what consumers rated in cluster 1. They
differ in some demographic variables: they are younger and multi races but majorly white,
and the majority are residents of rural and semi-urban areas.
We can observe that consumers in clusters 4 and 5 rated the importance of food
values high once they purchase food, yet different demographic variables led them to fall
into two distinct clusters. Individuals in cluster 4 are not only younger than people in
cluster 5 but also younger than consumers in all clusters. They are predominantly female,
while in cluster 5, nearly all consumers are male. A noticeable difference is their income
as in cluster 4, people earning middle income are prevalent on average, whereas cluster 4
includes a group of consumers belonging to upper-middle income level. The household
sizes in clusters 4 and 5 are usually four persons or more. Consumers in cluster 5 have
mostly graduate or professional degrees, practically 68%, but cluster 4, like clusters 1, 2,
and 3, have an associate’s or bachelor’s degree. Consumers in cluster 4 are mainly Black,
Hispanic, or other race and dwell in urban regions; people in cluster 5 are primarily White
and, similar to cluster 4, inhabit urban places. In general, if we only consider food values
for the cluster analysis, consumers are about to be classified into two groups: one cluster
would have scored the values approximately in the range of range 4-5, and the other one
rate the values in the upper bound 5.5-6.5. Therefore we can observe how demographic
variables impact the clustering analysis.
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To compare how different clusters rated the food values inherently different from
each other, we can categorize these values into three groups: farm production and sourcing,
community/social concerns, and consumer self-interest. Overall, the values related to farm
production have been least emphasized, especially among the first tree clusters compared
to the other value categories. Furthermore, community /social values contribute most when
residents buy food. Finally, values concerning consumer self-interest are in between in
terms of placing importance yet, affordability, feeling confident in safety protocol put into
the effort by retailers, and personal health-related issues acquired the greatest priority over
the other twelve values in almost all clusters.
Table 4.5 shows how consumers from different clusters rated Covid_related
concerns and guidelines. Not surprisingly, respondents who highly rated personal health
also highly value doing practices to reduce the spread of the virus, followed by making
personal food consumption sacrifices in consideration of public health concerns of
COVID-19. Also, among Covid concerns, consumers placed the lowest rank on “COVID
disruption has affected my ability to buy food to meet the same dietary quality that I had
“1 year ago” and then “COVID restrictions impacted what, where, and how I buy food.”
Regarding exploring how the pandemic has affected the Food-At-Home (FAH)
expenses, we divided consumers into clusters based on their evaluation of different food
values and demographics. Table 4.6 indicates that all respondents have increased their
FAH expenditures. In cluster 5, consumers spent the minimum dollars on FAH before
Covid, while they raised their expenses significantly, even more than other clusters, up to
$47. As expected, according to the scoring on food values, respondents in cluster 4
increased their food expenses afterward. While individuals in cluster 1 spent the highest
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amount on FAH prior to Covid, they increased their FAH expenses the least during Covid.
We intended to see how consumers’ dollar spending from DTC markets has changed
separately. From Table 4.7, it can be seen the number of consumers shopping from these
markets has added to cluster 5 (nearly 10%) during the Covid, while the spending average
has declined up to $7. Another reduction in mean dollars spent and visits from DTC has
occurred in cluster 1. In Clusters 2, 3, and 4, despite the decrease in the percentage of
shoppers, the mean expenses have somehow increased.
Some studies have noted that the consumers’ perception of food values remains
relatively stable over time (Lusk & Briggeman, 2009; Lusk, 2018; IFIC, 2020). Therefore,
by applying a t-test, we intend to compare two similar national consumer surveys,
including the current survey and its recent version conducted in the Fall of 2021.
According to the results presented in Table 4.8, not surprisingly, affordability and safety,
and health concerns were among the leading factors in choosing where to shop. In addition,
supporting the local community, local sourcing, and having options for purchasing are also
important. The initial outcome of the comparison of the two surveys represents that some
early acute demand and values driven by Covid around food have edged back, at least a
little. Emergency circumstances that shuttered restaurants and mandated masking and
social distancing have lessened. Covid-related concerns have also become somewhat less
acute. While the importance of values has retreated slightly, so have some of the
perceptions of evidence of affordability, worker safety, and purchasing options – including
access to local foods. Belief in how food choices can impact personal health and society
also edged downward.
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4.5

Conclusions
The coronavirus pandemic led to the mandated lockdowns of non-essential

businesses and activities, increasing health concerns, and practicing safety protocols that
affected every aspect of daily life, including the transformation of people shopping and
eating habits. Not surprisingly, cooking and eating at home trends have been boosted
(IFIC, 2020; USDA ERS, 2022). Investigating these shifts will clarify the potential
lingering impacts of the pandemic, especially on the food marketing channels, and provide
collected responses to managing future emergencies.
This research explores the FAH expenses spent on relevant food market channels
and visiting and dollars allocated to purchase from DTC markets by consumers across the
U.S. using clustering analysis. We realized that food values and personal characteristic
information play significant roles in respecting dividing respondents into clusters in which
various consumer segments differ in weighting on target food values, which can affect the
dollars spent on products and specific market channels. We identified five clusters
according to consumers’ ratings assigned to food values and their demographic
information that shed light on the relationship between these factors and food expenses
devoted to FAH and DTC. Since the food values represented different features of the
purchasing decisions, we set the corresponding values to three main groups: farm
production and sourcing, community/social concerns, and consumer self-interest.
The findings reveal that, in general, respondents attach a lower rate to farm-based
values. However, these values were relatively more important for clusters 4 and 5; also,
regarding these two clusters, the analysis shows that age, gender, income, race, and living
in urban places had distinct effects in considering farm-related factors important. Clusters
1 and 3 rather rated community/social concerns higher than consumer self-interest factors,
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while respondents in clusters 2, 4, and 5 found consumer self-interest values slightly more
important. Overall, consumers in all clusters were mainly price-sensitive and concerned
about implementing safety protocols by retailers and personal health issues. We observe
that consumers in clusters 1 and 3 have similar opinions regarding ranking food values,
yet, we notice that the different demographic information: income level, racial
background, and places of residence, have driven them into two clusters. This result
demonstrates that some demographic variables play substantial roles in making purchasing
decisions despite having a similar viewpoint on food values.
All clusters have increased the FAH expenses during covid. In the meantime,
cluster 5 has remarkably shifted upward as they spent the least before covid. Respondents
in this cluster, on the one hand, rated all food values on the upper bound and earned the
highest mean income, and on the other hand, they seemed to put more effort into practicing
Covid health guidance that might have prompted them to spend more on FAH. Cluster 4
has also increased its FAH expenses notably, even though they earn the lowest income
compared to the other clusters. This can indicate that if food values and covid-related
concerns appear to be important, consumers will increase their food expenses even though
they do not belong to a high-income level ended. Therefore, in clusters 4 and 5, food values
and the perceived risk of Covid significantly affected the increase in dollars spent on FAH,
while in other clusters, personal characteristics have a more conspicuous role in adding
dollars to FAH expenditures. Expenditure spent in DTC channels has been shifted
differently as except for cluster 5, all clusters show low participation in DTC markets
during Covid. Still, those who attended these markets spent more on average than prior to
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Covid. However, more respondents in cluster 4 reported visiting DTC markets during the
Covid they overall spent fewer dollars there.
In an attempt to compare the importance of food values rated by consumers in the
years 2020 and 2021, affordability, safety precautions, and personal health issues are still
top features affecting food shopping decisions in 2021, although the Covid restrictions and
impacts have been mitigated. In general, the importance of values declined slightly in
2021. When the crisis began, consumers rated the food values higher, which might have
been the immediate reaction to the uncertain circumstances of the pandemic. We know
that different consumer segments (income, urban-rural, race, etc.) have felt these impacts
differently. Research continues to help us better understand how Covid has disrupted our
food system and, further, how we can continue to work toward creating a food system that
is both resilient and high performing for our national food community. On the other hand,
more investigation needs to explore the determinant related to local food product
consumption before and during the Covid and observe whether the demographic variables
have similar relations. Moreover, USDA reported that from 2020 to 2021, FAH prices
increased about 3.5 percent on average. Therefore, it is encouraging to keep working on
realizing to what extent consumers persist in their switched shopping by determining a
longer-term index for values, including farm-based, community, and consumer selfinterest values.
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Table 4.1 Survey Questions and Sources: Market Channel Use
Questions: $ spent on food weekly at each of the following
places
Supercenter and wholesale (e.g., Walmart, Costco)
Supermarket and grocery (e.g., Safeway, City Market,
Albertsons)
Health/natural supermarket (e.g., Whole Foods, Natural
Grocers)
Convenience store/corner store (smaller stores with limited
selection, e.g., Seven-Eleven)
Discount store (e.g., Dollar Store, Aldi)
Smaller format grocery store (e.g., independent grocery store,
Market channels for
food co-op, Trader Joe’s)
food-at-home
Farmers market
purchases
Direct-from-producer (other than farmers
market) (e.g., CSA, farm stand, ordering
online from producer)
Food box (e.g. sourced from many Direct-tofarms/producers; picked up at food hub or Consumer
delivered to home)
Meal/Meal Kit Delivery Service (e.g., Blue
Apron, Schwanns)
Bakery, deli, meat, or fish market (gourmet or ethnic)

Survey Segment
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Table 4.2 Food Values Likert-Scale Questions
Suppose you are shopping for food and are deciding what to buy. Please indicate how important
the following factors are in your decision, Likert scale (1-7):

Statement (Food Values)
Variable name
…that it is locally grown.
local_grown
Farm production and
sourcing
…that it is organically grown.
organic_grown
…that it supports the local economy.
localecon
…that workers were treated safely during worker_safety
harvesting, processing, delivering, and retail
service.
Community/social
I believe that what I choose to buy and where I im_localecon
concerns
choose to buy food can have an impact on the
local economy.
Each consumer’s behavior can have a positive socially_respon
effect on society by purchasing products sold by
socially responsible companies.
…that it is affordable.
affordability
…that it meets my traditional/cultural traditional_pref
preferences.
…that I feel confident in the safety protocols of safe_protocol
the retailer/store where I am shopping.
…that I have options about my purchasing purchas_option
method (e.g., online ordering, delivery, in-store
pick-up, etc.)
Consumer self-interest
I believe that by purchasing certain kinds of personal_health
food, I can have a substantial positive impact on
my personal health.
Each consumer’s behavior can have a positive socially_respon
effect on society by purchasing products sold by
socially responsible companies.
I believe local food products are easily available. local-available
Note: Summaries from two national surveys conducted in Fall 2020 (N=5,000) and again in Fall
2021 (N=5010); Responses measured on a scale on 1 = “Not at all important” to 7 = “Very
important” and the last 4 questions as 1 = “Strongly disagree” to 7 = “Strongly agree”.
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Table 4.3 Covid-related Concerns
Statement (Perceived Risk of Covid)
Variable name
I would be willing to make personal food consumption Co_sacrifices
sacrifices in consideration of public health concerns of COVID19.
COVID restrictions impacted what, where, and how I buy food Co_shop
COVID disruption has affected my ability to buy food to meet Co_dietary
the same dietary quality that I had 1 year ago.
Doing my part to reduce the spread of COVID-19 is important Co_spread
to me.
Responses measured on a scale on 1 = “Strongly disagree” to 7 = “Strongly agree”.

Figure 4.1 Cluster Dendogram
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Table 4.4 Hierarchical Clustering Analysis with Five Clusters
Variables (Food
demographics)

values

&

local_grown
organic_grown
localecon
worker_safety
im_localecon
socially_respon
affordability
traditional_pref
safe_protocol
purchas_option
personal_health
local-available
Age (year)
Gender
Male
Female
Income ($)
Household size
1
2
3
4 or more
Education
less than high school
High school
Associate degree
Bachelor degree
Graduate or professional
degree
Race
White
Black
Hispanic
Other (Native, Asian,...)
Community
Urban
Semi-Urban
Rural

Cluster1
N= 834

Cluster2
N=1,504

4.56
4.3
3.85
3.92
4.98
4.69
5.44
4.87
5.53
5.06
5.24
4.75
5.97
5.69
4.13
4.22
6.01
5.43
4.65
4.45
5.77
5.29
4.57
4.61
Demographic Information
53.46
47.18

Cluster3
N=1,166

Cluster4
N=898

Cluster5
N=280

4.57
3.92
5
5.26
5.39
5.08
5.96
4.36
5.73
4.7
5.53
4.59

5.17
5.05
5.4
5.78
5.64
5.61
6.13
5.2
6
5.46
5.86
5.17

6.41
6.45
6.51
6.51
6.46
6.49
6.41
6.36
6.46
6.48
6.48
6.41

46.76

39.61

44.54

0.12%
99.88%
99,616.31

93.75%
6.25%
84,049.20

0.60%
99.40%
66,702.40

7.91%
92.09%
58,569.04

98.57%
1.43%
146,946.40

16.07%
44.72%
16.07%
23.15%

18.02%
35.77%
18.55%
27.65%

13.04%
42.45%
17.50%
27.02%

15.26%
28.51%
21.05%
35.17%

3.93%
6.07%
32.86%
57.14%

0.96%
12.35%
30.94%
32.49%
23.26%

2.66%
15.29%
30.12%
30.92%
21.01%

2.57%
19.81%
44.00%
21.96%
11.66%

2.90%
17.71%
40.42%
29.29%
9.69%

1.79%
2.86%
4.29%
23.21%
67.86%

99.40%
0.24%
0.00%
0.36%

63.36%
7.98%
19.68%
8.98%

69.47%
13.46%
12.35%
4.72%

8.13%
30.96%
38.64%
22.27%

95.36%
0.71%
3.93%
0.00%

99.16%
0.60%
0.24%

63.44%
25.33%
11.24%

1.72%
68.95%
29.33%

87.97%
9.35%
2.67%

77.50%
13.93%
8.57%
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Table 4.5 Covid-related Concerns Rated by Consumers
Co_sacrifices
Co_shop
Co_dietary
Co_spread

Cluster1
5.29
4.91
3.72
6.17

Cluster2
4.90
4.61
3.85
5.60

Cluster3
4.98
4.86
4.00
5.81

Cluster4
5.61
5.38
4.60
6.15

Cluster5
6.41
6.32
6.08
6.46

Table 4.6 Nominal Means of Food-at-Home (FAH) Expenditures

cluster 1
cluster 2
cluster 3
cluster 4
cluster 5

$ Spent on FAH in
2020
138.63
130.1
134.04
148.52
139.43

$ Spent on FAH in
2019
129.10
113.24
121.25
119.49
92.24

$ Difference
9.53
16.86
12.79
29.03
47.19

Table 4.7 Percentage Purchase and Nominal Mean $ Spent in Direct-to-Consumer (DTC)
Markets

cluster 1
cluster 2
cluster 3
cluster 4
cluster 5

% consumers
shopping from
DTC markets in
2020
17.75%
18.75%
16.21%
19.71%
59.29%

% consumers
shopping from
DTC markets in
2019
21.34%
23.94%
20.50%
24.61%
50.71%
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$ spent in DTC
markets in 2020

$ spent in DTC
markets in 2019

24.16
33.19
25.91
37.74
36.23

26.02
32.73
22.96
34.17
43.54

Table 4.8 Food Purchase Perceptions and Values, 2020 vs. 2021
Variable (Food Values)
Farm
production
and sourcing

Sample1, N=5000
Fall 2020
4.73***
4.32***

local_grown
organic_grown

localecon
5.08**
worker_safety
5.35***
im_localecon
5.42***
socially_respon
5.19**
affordability
5.93***
traditional_pref
4.57***
safe_protocol
5.77***
Consumer
self-interest
purchas_option
4.88***
personal_health
5.61**
local-available
4.82**
***, **, * indicate significance at 1%, 5%, and 10% levels.
Community/s
ocial concerns
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Sample2, N=5010
Fall 2021
4.42
4.06
4.87
4.96
5.25
5.03
5.71
4.33
5.4
4.62
5.56
4.73

CONCLUSION
This dissertation measures consumers' perception of LFS and one of the popular
and well-known outlets in the first two essays and changes in food spending in FAH and
DTC market channels before and during the pandemic in the third essay.
The first essay discusses the residents’ perception of the LFS in the U.S. South.
LFSs are developed based on the specific components in different communities. Therefore,
it is essential to evaluate its components to create and make the local food system vibrant.
This would benefit the stakeholders by comprehending valuable information on consumer
perception. The data was collected through the survey from 2018 to 2019. Respondents
were asked to rate the performance of 25 components of the LFS on a 5-point Likert scale.
I applied three analysis steps, including the mean performance of the components, PCA,
and logistic regression. Findings showed that residents link the LFSs’ overall vitality to
different components in various communities. The Local components associated with food
access and local government support are statistically related to the overall vitality in both
communities, while their performance was rated the lowest compared to other LFS aspects.
Components related to access to local food through indirect market channels rated almost
the highest. Yet, residents did not perceive them as critical factors contributing to the
vitality of LFS as much as others, including food access and local government support
features. The results can be a starting point for understanding where different
stakeholders– resident food consumers– prefer LFS investment. It also characterizes how
specific elements of LFSs contribute to system vitality, functionality, and performance.
This includes understanding place-based stakeholder preferences, relationships, and values
related to local food activity and marketing.
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The second essay utilized sample-selected ordered probit models to measure
awareness and performance differences toward farmers markets, including the markets
themselves and the corresponding local food product quality, product diversity, and
markets infrastructure across different age-range groups and community sizes in the
Southern states. This study uses the dataset from the first essay. The findings show the
different levels of awareness and perceived performance of these markets across various
age groups. These results provide different communities with specific information to
expand their marketing strategies that address the expectations and demands of particular
groups of consumers.
The third essay measures the changes in food expenditure spent on various marketing
channels utilizing the nationwide consumer survey data collected in the Fall of 2020. In
the survey, respondents indicated: their expenses spent on food from the different
marketing channels where they shopped, how purchasing patterns have changed, and what
the motives, drivers, and determinants were affecting those shopping patterns. By applying
cluster analysis, I identified five clusters of consumers based on their perception of food
value systems and their demographic information. The results showed that consumers from
all clusters were price sensitive and concerned about health issues and safety protocols
implemented by food retailers. Overall, consumers increased their food expenditures on
FAH. However, they had different approaches to attending DTC markets and purchasing
food from these markets.
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